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[»*te^a] 6 4X 6 4^x©v h ij ^ v-f Xf- 
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£ (m=0, 1\ 2, 63, n = 0, 1, 2, 
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il^UT, 4 0(DB^^£te&> r a-/27K:#LT\ :Xa 
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o^T <Dwmn>m u / -< x« i fe * J: 3 icsg-r * c t 
mxrn 4 ] itEMf-*** ^ —wi&T— pot 
c £ ft#® fr*« i — 3 cD^rn^ i 

o tcE«<E>iii<&$&a:£i£o 

■[M#»5j MEy-fX«»«axa»4, 
m^t;^ xftaa-rs - tr 3 e 

[RXB 6 ] WE v h U * * y -f X^—^® #** 
tt, ME^ny^flD^SSUnBCTSfc^fe-hTV^Ci 

7 ] MEW*?— **** c^ch 

^ y -f Xt- ?)v*m t>x y -f x^itt a ^ £ ft** 

8 ] saEB«-r-*a*# ^-aw^-^oi: 
«r«£T*i» i - 7 (Di^n^ i oicKttcDWftaa 

tw *® 9 3 wmy"*-?(D&m% z.t \zmm<Dm?z> 

ttE/-f x«**aaxatt» u 
x, r 1 0v h ij ^ ^ y -f Xf - ffl y 
-y Xftfifi-r * c £-r*it 5-7 co^rri 

l ^^E«tOH«ffla*j*. 

tex-^K/^Xftfia-ray-f xfiaa&axat, w 

WW£««aftfT "5 4»WH£fifc«ax 

WE^-rxmjMaaxatt* *i:air*i*t:»tT 



y <i xftffi«T*f&K#Brf YV!?7sj<>< Xt-? 

T aHHZ#88Lfc^ h u £ * y -f Xf-^n^ffil^ 
itrE* wn^j*«iaxatt, x.w if aaar tf h 

10 » u r y -f x * met 5 ifeic #B8-r ^vhu^xy^x 
^-7*;^±o&©ft. 1 ^-f >w©*aj©ia*Jc»bT 
y -f xft aurr * is tiucvHi^^y^Xf-^ 

T*tt*«i iE«©a««ia*ffi. 

bTH y-fX«»»r*IBK:#BR-r*^hU^^y-f 

20 1 4 ) WE^-f .If ^ KU t7Js}*&&<PV7^ 

> -f Xft**T*l«K#raT*^ H ^ ^ 

x;^Xf-^±0fif^i:TSO, s^^ity^ 

hU i7X<D@*tC**bT«, y-f Xft«*"T*IK^#BS 
-T^> v h U ^ 7, y -f X-x—^iiOttg^WcJ: ^ ^ 5 

WE^bS^^enxv^::tft^i*r^)it*^i 
1 — 13 oDti-rn^ 1 otE«t©H««iaarj*. 

so 11-1 4 <D\,*-fnfr 1 otcE«a)a««!fa^ffi- 
6] y<xftm&t-*»ic#Brr*vhu 
^ 7, y -f X7~7)i±(D4$Lmtf^ yw7,j< Xt-7 ( - 

■y-^r xi:S^^t7 h u y -f x-^-^n^iciR^^ 
j:5^«*-r*citft4*»t"r*«r*3ii 1-1 5©t> 
•rn^ 1 ^tzE«^s«jfta^ffic 

*«**«jE-r*i»«»«aaxa««*, 
WEy-fXSSiaaxa^ «*»«iaaie*k:«UT 

40 y-fX««»SftfT5 2:it*«4:"J"*IB*9li 1-1 
6 ©tifft* 1 onE*©a<R«ia^ffi. 
[RMi8] «iE+iuip*rii»axatt. ««^« 
ia*»ij6i;T* ^flfe^trt^^if^hu^xo^x 

ft«A*^i*W«tr*BI*3ll 7Em<Di®««!ia^ 

So 

[W*5ii 9] stiEy-rxaafflsxa^, 
aatt*jc»tJViT, 4*s<7j!«i«»c»UT«y-fxaa 
aaftfffott^ii'iftwakiTsw**! 7e«c<db« 

50 ii*«2 0] imEW»7 f -^tt* x^-mm?-* 



(3) 



mU2 0 0 2-262084 



[■#91 2 2 ] ItEv b U £ 7, y -f Xf-^JHt A 

*tt**-r*c:t*»«t-r*Bi*9ii lour 

[1**912 3 3 itE^h'J^^^Xf^Ml 2 

i - 2 2 tfEn^na* i -o\zft,m,<DW&t&mJj&* 

Iff #31 11-23 <DU-fflfr 1 ^tdSB«c^il««l^* 

tec 

4 ©v^-rn* i oidisK^B^si^ft^^^x^L 
m&m 2 8 ) w^gt 1-24 <D\,*-rnfr i ^k:e« 

[0 0 0 1 ] 

»WHfcS*j«"r*B»«lS*tt. H«Mtt3lgflL Pitt 

US 0 TOfcB»«H*KIM"*. 
[0 0 0 2] 

©AM* t UTiE*»* ZtttJ»Ek9l £ B 6 J: 5 



[0 0 0 3] jl©»IRi:UT, *flFiB2 8 9 4 1 1 7§ 

gift, fePt«3Q:5^i:«t<* HWSt^T^ai 
[0 0 0 4] 

ttSrx* lt *> y -f xa*^ if 
20 jntoofcy^Xtt«tt»c«i«b*t*v»ffilB««*** 
[0005] *3ewoaw«* ^iffflgitu-fr^y-f 

X«*ffl»c*t>-t\ L*fc*««WK:*l 
« L < lr>ffilHMIMMMS© -f X£m*T*«* cfc D 

R**D^*ttE»IK»*ll«-r*^^T**. 
[0 0 0 6] 

30 [SUH*»ft"r*fc«)©#S3 #3B91W:, BIT?— 

y-f x*a»-r*y-f x»»»ii«4^ 
■««a**ir*v^T', HEy-fXiMiiiii. h 

y^x*«»"r*wi**«fct"*B«aa3W»T* 

[0 0 0 7] B— *«TE«IS*afcl 

40 ©^TOB^ICO^T, HUfiloy-f X*M"f*<0 
T, ftt/Du;^rt©V^*l*©B*T»y^fX«»rJ:* 

y-f X#M*S*lTl>*;i4:*Ctt!>» «*«fcj;0#i 

[0 0 0 8] £fc#3£93te. ttE+MBI4«»a»» x 
>f if 0 » IHE^Dy*©***^ WEx-ftf 

so 



(4) 



ftM2 0 0 2- 2 6 2 0 8 4 



[0 0 0 9] #^tc«£*.te\ ^n>y i7CO^:#$^, x 

« cq t > i" n*^op » y x« «t * & * m * * 

[0 0 10] Sfc*3B9i»i« MEy-fXIiftlli 

[0 0 1 1] *&W\Z'&7L\i. «*»K»*LK:<^22 
HCy^Xffi£ft*£?t-ftS^*<^^ WttrtOtoT 

a«wc<fcD»*b<:. **** 
[0012] *fc**»tt, tften«5*-*a*#^-B 

[0 0 13] #5£Wc:fi£;U£* B«x— ^30**9— B*& 

[ooi4] sfcaMSwa* itEy-fXiMiia 

y -f Xf-^*ffl^T J *f Xftfi*-T * - 4: t 

[0 0 15] **Wlc«Atf, «*Wfc»«btr<^3s 
MHttftl**^^ Ml £ * 7 -f Xf-^i^ffl V>T J <i 

[0 0 16] *fc*55Wtt, WE^MJ^y'-f.XS — 

[ooi 7] *s5w^«6Atf, vhu^^y-rxx-^ 

[0 0 18] miBBIfc^^***^— ffl 

[0 0 19] #389! HWx— flfi-h*?'— B« 

* ic-* mi * * ; -f Xr-^^i y -f Xftaa-r 



[0 0 2 0] HE«lT-i'4 ? *5-i 
fc5*-*<Dfc«, IHE^d^H #ft*»crt»cK* 

[0 0 2 1 ] **WfcfitA« v .B*5 f — 
10 [0 0 2 2] ■•x-^©***^^^ 

iHEy-fXiiaimi u 

T, #»«Si:«!>^ h U * ^ ^ -f Xf -^t» ; 
■>f X&M&t* Z. h&nWi tt &e 
[0 0 2 3] #$S9!K«*tf,' 

t, #M^i:-7hU^x;.^Xf-^Miw; v. 

t<^y<X^14t^^^tl>. 
[0 0 2 4] &tt*&W\*. ttE^P*;?^ WE«« 

[0 0 2 5] #3E93£«E*-t^ ^P'^H ME««# 

©■ *-T* 7 "-f X« J; «» » & «> ffi * * • * ^ t 

[0 0 2 6] *&*58?Btt* A*^nfci@«x-^ft± 
EO^W 1 OfcE«©B«a»**ft«^^**^ 

[0 0 2 7] #SB9!K:tt*.tf, A*$nfcp«x-^ft 
WEOH^ftffla^ftftffl^^TaEAUTffiAT^^T! 1 , £ 

iitt««ft««ffl*««Ta*T*Hi*««9 ff --*fc* - 

[0 0 2 8] *fc*569H»4, IWiftWRoTB*^— * 

ft»«iMftA*ttii&« ±&<Dwmmmmw£* web 

[0 0 2 9] ^WCftAtf, a«o»«tt. -fePftffi 

&^^<. ^»a#^oT^*B«y^x^iH 

[0 0 3 0] vh'J^^y^Xr-y* 
* ft m ^Ti«r-^i: y -f Xft SS"T S 7 -f XSfijfflS 

^j5E«iaxatft*tfB««ia**»w*5ViT, WEy-f 
xssffisxett, ^njas-r^BS^uxy^Xft 
aa-r *B»c#BHf k u ^ * ^ Xr-^±^t 

Bft, S«»Wf"©B»K»UTy-f XftfiS-rSERlC 



#BgbfcV h 'J 97 J -f Xy-^JV±©tt«*»6®*<t 

ilctoTifcjEi;. me+Mii^rtfflsxstt* s^-* 

[0 0 3 1] #«9!C*£*.tf. ^fc»»-r«B*K»L, 

t y -r x^sft-r *»KBsrr* ^ u * 7. y -r Xf- 
x , ^x?-x;vJi<DttB*aaK:Bft:S'£* ^ i * tfI 

[0 0 3 2] iHgx-^» : &^1'>^S 

«joB*»w»bT>'-fX*«*'r«.iB»ciw»-r*^^ 1 J. 
^icMbTy-fX^s^-r^.isstc#sgL^-7h , Ji77.y 20 

[0 0 3 3] #B9!K:«£*.tf, BUk^-^Oft^-f >© 

ij^^y-f Xr— X;w-h©ffi«*» 1 f7-f 

■ * c» l -r y -r xsma-r s bsucimsi b fc v h u * * 

y ^ x^— X.rt'-tO&Bfr £ © SE-fbSK J: Tifc^-T -S 

(iBfcfcriXSMbSi** y-rXBfeWB 
*;&ftfcfe5^ir^HU*;*©«B*»*i«»£V , c 30 

[0 0 3 4] *fc*BBtt. BU^If^h'Jf ^rt© 

•j ? 7. y -f x^-x;i/-t©tfcB*<ii c tc fr * * 5 1:1 1852 

[0 0 3 5] #«Bfc«*tf. HU^-ftf^h'J*** 
©ftBBKttbTtt, y-fX*»«-r*BK*B-r«^ 

hu ^7./-f xx-XJW±©(aB* s BUic«:4«t5»ctt 

[0 0 3 6] *fc*BBtt. IWB^-fif^HJa^ttB 

^^j.ij^^y-fXx-X^roffiB^I^CTfet). £ 
fc**Xvhy**©B*fc*fbTtt. y-f XSrSfi-T 

[0 0 3 7] *»»l:«A.tf. ^If^MJ^X&Wfc 
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rtO*BBC>*bTtt, y-f X*B«"f 4«C#»t4 

vhU£7y^x^-x;v±©&B/W^bT&o> 

BfcBBT*"^ h 'J 97* J 4 Xt— y^±Ott«**»ft 

§«fce>twiE^^bs*^«>&nT^scoT. B«*-y-x 

fiftT 5 »tt-6-y-X-7hU^7.0BB»wtt 

S7tt*y-fXB«:mar2>rt*«T$-£). 

[0 0 3 8] 3Efc*»B'tt. MEBflAtt. IEft©ft# 

[0 0 3 9] jMBBKftAtf. £<bfi#IEA©ft^£^ 
Tk'y hfc^&fc 2 £<;/ hWx-^T**©-?, "7MJ 
^y^X^-XJW-hwffifi (^Xf-XJi-ff) © 

[0 04 0] *fc*»Btt. y'fXtlltiiCW 

f-X^©^Xi:l^^TV h <J 97 J t Xtt-XA< 
[0 0 4 1] ^WcftAKf, y^X*B»^*B»-# 

na-r * v h u * 7 y -f x^-x;w±©<£fi*^ h 'J * 7 
y^x^-x^w&fitfc-sJg-sra:, ■^hUd'^y-f 

X^_ X;VO-y--f Xtcg-^TT h 'J 9 7 y -Y Xr-X 

* ©B3§S£ J; D /h3 V»v h 'J 9 7 J -f X^-X^T t>£ 

jfflS fcfr 5 C t T? * * • 
[0 0 4 2] B«x— ^©#B*wttC 

y xmasas^^e) c t^^m t-r*. 

[0 04 3] y -f XBBfflaxBT»4 

t, «^^tic5gf]^yi'xmfisag«:fi ; ^c:«t* l T-# 
[0 0 4 4] *fc*^ H Jl^ Mss+iBra^jssaaxs 

[0 04 5] *%^»Cfi£A«, +W«£*««XBTtt 
B*»Blis*C*UT. ^BKtcTtO^-flf^^'J^X 

©■y--f x*^^.*©"^' ^csaa-r^BBcwbTy^r 

X*»*-f *BfcBB"T*v h U i7 7.y-f Xx-x;w± 

j ^•fbss:ia«-r«»Ki»«s«* , 5 /J ^ < ' r5 ^^ 7: ' ST# 



(6) 



&M2 0 0 2 - 262084 



[0 0 4 7] #3E9!K:fi£*-tf* y-fXII«ll8Ttt 

««#«i&sts* gen > x , ©«a icj* ltb; 

[0 0 4 8] *fc**9itt. BSEBfl&x-^tt* *5- 
[0 0 4 9] asfc*RWtt, IHE/^XIiftlli 

[o o 5 o] *3tmz'tfL7L\i. ^-f xa*fflaxs*»4 
[0051] miavhu^^y-rx^- 

y;wa, AAMf-^i:«ltffiMi:»fli:< ^ 
[0 0 5 2] *JB9ifc:«A'tf* ^ H U ^ <Xf-^ 

-f X-^K«(MB»**«b, «J*M^ckO»*b<, ft 
[0 0 5 3 ] *fc#5893tt. WffivhU^^y-rXx- 

:x;wa, 2^7cco»«fr^e>^o, titsvhy^ 

^y^X-r—^i^ffiB^ck^WESE-fbatt. ff^Ifi 
[0 0 5 4]'*J8?Sl:a*H 7bUJ7y-fXf-y 

>txt— ^-t©tt«*«t^iHEicft*tt, ff*rtjtw 

^|$]0 2^CD»ffiTK5£^tlT^^(DT, ^ 
[0 0 5 5] *fc*«Wtt» tflE^MJ^Ay'-f Xf- 
[0 0 5 6] *X9J»;:«*.tt* 7bU^^y-fXf-^ 



10 

■cr t \t j*« s v h u ^ a j <i Xf-^;^fii^N 
[0057] *fc*aswtt. A^^nfcBffi^-^*^ 

EOB«fliaaFj**«-tiT*»bTUl»-r*ilt«:»IR 
10 [0 0 5 8] A*StlfcP«x-^* 

^ifaattfcff5y^x»*«»w45ViT, 5**if«« 

u >? 7s*m»m\stcy7~* ^AKfSbxma-r*;: 
a#**»^Tt^is«y-fX^»iHii»**ffi*a!^^ a 

[0 0 5 9] *&#389§tt, B«*K*»oTI«r-- 
*£»*B«A*S11£* JiEOBfcfflSSK^ WE 

[0 0 6 0] ^RgilcfiETLtf* USS^tt^oTH*^ 

so ^TB«*m*-r««i»B*«s«t*'atTOT, 7^ if 
tt^y^x^x^^b , J^A*^t^4^^ifvhu^ 

7, ij b ^ h U £ A K JE DTllt * C t *< 

kj;d»sl<. ft**. nmtttfetflEnfcKBWft 

40 [0 0 6 1] ifc*5EW«. ±EOB«ffla*»S:3> 
tTa.-^fc*f : fS**fc»«>B«ffl«^ r Di f 5AT» 

[0 0 6 2] *3fi9I£ffi*fcr- B«$>fttttt* 
^^^ch^<, B«B*]M»^TV»*B«y-fX^JK« 
*S?IS^*ffl«b, a«Mtc«tD»*U<, «?«^> PiU 
tttt>^«nfci«B«*B«*«J«T*c:i*<pI«aB 

[0 0 6 3] *fc*aSWtt» ±E©B<fcffla^ji«:r3>- 
so tfaL-^JC^tTS-&^fc»OBf6«lgya^7A^E® 



11 

L it > M 3. — 5> *) ~°H&tz&mffiWe$> 3 o 

too6 4] *%sj(c«ex.tf. E*©»«tt. ess*« 
u ?>#*l<. KM 

[0 0 6 5] 

S^iMISI 1 3 ££trH«t»l*»« 1 1 1" 

r A/Dj iBSffr-r*) £»BB2 1, ■>i-f-f>!'« 
IEa52 2. AA»»MlHE»2 3. fi«IEgl52 4. 
HIS&JSSE 2 5 . S£jSTfel!fcS6?2 6, $M7^JWffl 

SBE2 7, y-fxsa^sa5 2 8.- trawm^ptraffls 

gB 2 9 . HIlftfBltffi 3 0 . ffiIEfil21tSC 3 1 *5«fcl/ia* 20 
X;H2DX®3 2fre>8SfiK£n&. 
[0 0 6 6] A/D*Jft»2 1 tt. B«Aa^H 1 2 
(fc<h A^^&nSRGB (R : 

G : IS. B : W) ©K»*«*t* 

©fI^£l{|S§K£:«>KfT:b*'l£. A^KSSfitlEgB 2 3 

tt. ->x~5*W >^«IEMS* s JS$nfeKM^<t^C, so 

AfcHHMiiEffiS**-*-. A*RMMiIEffl«tt. 5Mf 

fcJ;V>. -6ffiIEa52 4«, RGB©}g&{I^£CMY 
(C : ->7>, M : •7"fer>*. Y : -fXD— ) ©S&fe 

*<fc«ilOfc»C, CMY©jgflE{f#l::-&*iIE*ttg£KS 

n^tfCMY©^-^^©*^** 1 **^** 40 
CMY©««(t-5**S3tf*<fliST*S. 

[0 0 6 7] #«»««iSSB2 5te. -&«IEgl52 4*6 

W*S*lfcCMY©ME'r— *KS"2*< MA. 

ans) . 2 sfc*^*»«»*tt. 

«*fiETfii»*»2 6 • 2W7w ;v*«s»2 7 
e>n, *wma*PiMiffla«2 8\z : b5-z.<E>nz>z\t& 

$ nfc«flHi#£«»S-r * CMY ©&{i*t»C»^T, 
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3T£ritanfc*©e«**£U3lV»T*r&fcCMY© 

•fere-^fcaiiun?*-*. rne.©sas©^^ cmy 

©itgMl^te. CMYK (K : J!) ©fi^^^fiESB 

te^-^KXSisn*. ^W7-c;i'^ffl : saB2 7«. s 

±j£T-SI*£8&2 6T#?) tXfc CMYK ©iH£:r ^ C 

©t, itffiMii 4**tB*-r-5ia«ic«-^^*fctt 
tttttt^fl: * * E * - ^ * Kit-r * - i * { f * * . 

[0 0 6 8] J <i 2 8 «, aH7-fMffl 

It©CMYKOWtr-?l:»l/t.Tftffl**nfc 
■7 h U 2? A y -f Xf — XJV©^— XJMIE&fc^teSUBcfS 

-Txss$&3£irr (y-fxmgjaisifi) „ *iwmhi 

;&pgSS$&g6&2 9«. y-fXfiltffiSm©CMYK©H 
#^«»©P3SfC»fiJUTI®P!*SST?*?><k'5»C-r^) 

iitfcs. *^4 i PB^ai^isgiHMsa5 2 9«. a«x 

-;?©igg<ii£. S«ta*SiKl 4 -5 a? A 

jaggB2 9tcj:^T«asi$nfejes«^. B«m*s 

[0 0 6 9] eiT-c»4«6u:y-f X««»a»2 8*3<fc 
CMYKO*ft«»OHElC*ft4 / f xme«is*i 
l*m —MW IZ E^J e n-5 X a >y *W<t -& fc* ItT- * * © 

t, ejs© i ^©fifiK^©»s<fii*^"3"* J i" xmsffl 

IC K«J 6 il« X □ y 0 * Wi S KtJT» ?> ©T. 

[0 0 7 0] *KiStii^fe t BiJaSgB2 9»C*5lt-S 

»W*liEfflaco«r»TlttM"r*. 0 2(4. HfN4tjE«aa 

t^7T*S. filttliliife^-^WA^jSSM. NEtt 

[0071] /'f xsfiaiaaw^MPitB^KwffiSA^ 
©^ir'fti'ffiiTfenti 2 x 2©thj i7x©#@ 
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ffiji£5 2i4, A*^^8t7b(DllSf^^t 
T, H 2 \Z^TXv\Z. AAiM0-2 5 5l:>il/T 

ffliEffio- 1 o 2 o £-ccdi o b'^ hco«-*ai*-ri« 

fcfc, B2fc«rJ:5tt»WtiEllMI5 1 ^*»IB*» 
[0 0 7 2] fc*:U £<0»IMIjEfli»tt. *B«tB* 

[0 0 7 3] 0311 7hU^7#«fX2X 2(D*«^ 

5 2*>£ 2 x 2*«5^-f 1fffla©»l^&3B4B*©ai 
*f-^*ffSti. A*«0-~2 5 5lC*tbT*iIE 
4IVrt*0^V<2 5 SIOlBAf-^ 

tbi-V, $2C0a3*r-^«tb2 = 0, S3© 

4 = 0<h-T^o 2 5 5^V<5 10T*nH S 1 ^tij 

y;M4 t b 1 = 2 5 5, 'f£2G>titfiJ"-r7M±t 
b 2=V-2 5 5, »3flOB*y— y>tt t b 3 = 0, 
S460ffi*^— 7M*t b'4*0tt*. 5 10^V< 

7 6 5-e&nte\ is i ©a*y--:/;w* t b i = 2 5 
5. SB2<Dffl»7--^;H4 t b 2 = 2 5 5, »3ota* 
^;W4 t b 3=V- 5 10, &4<Dtitf37—7M* 
tb4 = 0W. 7 6 5SV^1 0 2 0T*hH « 
1 OfflAjT— y;VJ4 tbl = 2 5 5r»2 ©HS;*^-:/ 
JW4 tb 2 = 2 5 5, S3 <DtB *7-^H5 t b 3 = 2 

5 5, »40B*f-^tt t b 4-V - 7 6 5 fct ■ 

[0 0 7 4] JlftfcttLT, y<X»«»a«2 8 14, 

[0 0 7 5] 0414, 6 4X 6 4+M XOT HJ£*y 

-^CD«#*«f T-^#f*N 1 (m, n) t 

(m=0, 1, 2 t 6 3, n = 0, 1, 2, 
• 6 3) . .fflii*Ottl**tSi* (x, y) £ 



8) #B8 2 0 0 2-2 6 2 0 8 4 

14 

# 2 tC^feitfc 2X2 ©B*:7n y 9 1*1 fcttffl U 7 -f X 
KtfMfcaJ:^ ffiS (x, y) \ZtiL&-?Z>Wmzpl 
bT, ( (x/2) %6 4, (y/ 

2) %6 4) tuz> s * Xfezmmizm** w 

*tt/h»AEAT«*TtU, 96J4*J***"T) * -*ll~ 
BICT, Wl— »«TK'«64lfc 1 *fct4*»©B** > 6 

10 THU«<0y^x*MT*££:#T#*. 

[0 0 7 6 ] 7HJ^ Xit-f X# 6 4 X 6 4 (0« 

KMlcfllft b tc < v^ggnn«***tt©^ ^ 'J 9 * J <i X 
n*y-rx) vhu^^^Xr-^w^i 

2Hr^RlC|l*SM^Ti 2 8X 1 2 807h'J-^^ - 

#^N2 (m, n) <h b (m=0, 1, 2, 12 
20 7, n = 0, 1, 2, 12 7) ffi3SB*G>&«£ 
^■TffiWS: (x, y) tt^t, ^offiSB*^^* 
7 h U ? ^ y Xr-^©f-^Wtt» N2 (x 
%12 8, y % 1 2 8) T?*«)6n (ft** Xf4*J*«: 
^-T) , CO*«i)^nfcT-^SfN2 (x% 1 2 
8, y%12 8) CDS -1 Xm.*®MWM\Zl)\\^Z>* 

[o 077] ^ o «k e> t: lt ; xnisWTbn^) 
^ 5 o &i«g#-«&^#Ko^T, y 

<i XSafflSSrfr^-ftCttS*^-^^^ ^T^M-tV 
30 ifffiafcfT'S*****-*. *t\ AAiM^i 5 0 
0<t^, ®WMiIEffi*S5 2*6*|jE«l3ft«*a6«»4:» 3 0 

0%, JS2Oi*^5 0 (=3 0 5-2 5 5) t^5ffi 
^m^U, !81<BH*142 5 5,- S3, S4CDB^t40 

wm\z m u y <x<a#£&2 i -5 y -f xafisas 

t-r^t* AMSWl 4 3*& 1 5 7 <DWJ-ClMb 
^) CtiWo (6©3O©«tty^X<0W«W 

rtc, sic5i^i2 5 5, S3, m4(omm\to 

so [0 0 7 8] C^lr^fffll^ lZXDytj^h 



15 

*LTv»* cniCioT. KtWOtf* 

to o 7 9] i 2j:D«*2.*n*««* 1 

#5 -Wire M^tSIB^jSSA^. 10 
7fr£+ 7*T©y-f XM, 7^8-11*6+1 
[0 0 8 0] Sfcfc, fejStfSl'* 

fc£*.tf5'7>ttH6 (a) ©J:3fcl0H*© 
-fuyit. ?t'>^ttBI6 (b) ©«t5ft 1 0ilMt©X 
D ^/7. ^?->JBB6 (O ©«fc3ft3X 

[0 0 8 1 ] KftMflrt'MEA?. » 

Daax -Dave >BiAo'D wt -D.m ) 

[0 0 8 5] 3. ■xfmmvvt* 30 

[0 0 8 6] WlvOi^aSSICtoT, 
j^^ffli«»iJSnfc««fc**bTtt, - 3 3 * 

Ttt/-fX£ttJDbft<Tfc±V>) , X*ffl£WVt«W 

sftfc4M*K*tbTtt- 7*>e.+ 7 wrx « 

tt©-7 h ij ^7./-<X^-X;V : £:fflv5^). 

[0 0 8 7] £©«£*>tw*#i**.«©ffls«* 

WJ£ftfc«*SK#b-m2 x 2©B^ : & 1 o©il*X 
D .^tlT, y-<XSg5!lSS:ff^. 
[0 0 8 8] *IC, *»WO««)*li»»KtPV>TttT 
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[0 0 8 2] ««»BKSaS©^ffi»-«. 

££4>-i>£bfcMXN (M, NttS*88c) S^©XD-y 
[0 0 8 3] 1. Xay^rt©f*©9H*^**^Tffl 

#l^;V©¥*=Hi (D^e ) *©JF^fll*fflv» 
TXa->^^©^iS3!l*2M'fb-r-S>. fi*H3S{& 
(D»a» ) . «k/h@J!t«^W"<^ (D.m ) hm 

[0 0 8 4] 2. ffl^«H«T«, /hSB*SKi3tt-SH«(t 

jfbTiiti, M*aE*rtTr*n*no*6i^oitfl: 
^a. ia>e>o^©^tj&&£#«>"t- tn-fnKi, 

<*fc«lC. D„ , D..„ . Dave «MMBi, Bitlttt 
>B2A^Kh>Tb^-PKv>Tv 

©g# (D SU b ) *h«pa. pb, Pctitmv. urns* 
a«& (-?-©*&««> 
sub >Pc ~3t*fiW* 

-C*ntf. JiIE©HSS^©<fc'5^^x-f ^MJ 
^7.rt©±T©BSStCOHTHCffl©>'-f XSrfifit* 
Ht^-P****. E6 (a) , (b) K^-r«fc-5ftl 0 
H^Wx-f If -5 ? b- 'J £7>©*g£. C©-7h'Ji7 7>rtCH 

6 (a) . (b) IC^-TtV-^HJ**^ 0 7l:S 
Tck^^X'i'if"^ h 'J £7>"C1 7-f >iitJS»Ci©V h 

u * * * 3 b*££ •> ^ h r * ck ^ fc LT5aa-rni« 
pgra«» ! l*tt©>''i'X©«/'-f Xfi&. 0 7»c^-Tx-< 
uy^rxfii^SfibT^, vh«j^xfti5-f >ati« 

i [0 0 8 9] ***»«Ttt. »*fc*>*to6r^-!f 



(10) 
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■7 h W7>Pi<D£T<DWmz-Z>^XmtifeC>y>'< 

at* 

[0 0 9 0] si 8 1*. ^js^&Kfctts/'fXsafli 

8«2 8©*J***r:XDyi7HT**. /-fXMfl 
3195 2 8 ^asnfePB^-^OMEB (A^iiK 

fre> .m X)jUM6h s nj£»2 8 1. /-rx*a»r*» 
2. ^ k / xma&sfcff? j -i xsaas 2 

8 3, Mat" -2)"^ H 'J 97*J4%7— ~7 fr&fttiit Z> S 
4 XSI5«BI52 8 4**tf£»TttfcV»»«©5*'r If 7 

i$r*v h 'J 99*;* x-^-x;i'±©(iB*»« | 3"rs® 

^SIE1tSB2 8 5 (CAftSn. X* • 

^3Rfi|«or»S-«!««JC>'-fXSa«ia«:fT'5l8JCR 

[0 0 9 1] y-rX»«*ra»2 8fc*iV»Ttt. /-fX 
5151195 2 8 4 CWftSntV** 6 4X6 4 ©*«fT2W 
3S»6*«v h 'J 9 9 J -f XT--^V©***©tt«*ff 

•at*****. H*c»UTy-fX»*fflar*»K 

-T* - try -f Xf-7J«*i:»«t* / -f x«*« 
ar*. c cst% Thu^xy-fX^-x^off^rti* 
a£x, ?u:*i*j#a*y t-r*»-&oy-rx?— X;i/# 

ateN (x. y) tar. 6 4X6 4©*«fr*l 

^ sua y -y XT-7)u*mnmzmnv\z < usbh 
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ffi©/ , -fX*Sfir ; &^'t^T#*. sfc, /-rxaa 

[0 0 9 3] 09 tt. ♦ItttjSffiCftVtSy-ClfVb'J 

^apa^-^ajBLfcttatsTBT**. H9 

HJ^X*B«9*-^KjJI«a*»»Ctt. 09 (b) tc 

st* 5 fcifc^fcKr 

10 7bU? *rt©*H**i*Mr %fc»©IWJ»*T?»* 
•J£*&B#a£n (=0-9) tU ^ft«aS*©B 

* k sar ■& y -r xa© j -r x^- x;vsa * s*p t l 
t, *i:ffllt4I*citt s ; <f XI© / -f X^- 

CTX[n], NPCTY[n] tt*. rtefc*-- *©H*»cy-fX 

srffiar*isa»c#8Br*/'fXx-x;w##«. sffi© 

■* K»r * y -f Xr~ ?>*a OPCTX [n] . NPCTY [n] 
©M^JSP^bTtfitt^^). 

20 [0 094] TVim&raT^-tfvhu**© 

B^€:-7 b U i7X^S#^NPDT[N]=£f§^rs C tT^ 

5rr-&. r^t>*-> y-r xA<sasnfcs©Bse»c»b 
h «j i7^tts##^r<a^ffl v»T+M«*fiK«aa 

tc*fr * «/ -r x^-x;i/*#*5«t^ h 'J 9 xteB#*t 
tfsftsn. y< xmafflat^-tffflat^DiBa 

[0 0 9 5] 1i%\Z&n\Z^^XWfttZ>° «fllMB£j» 
»S*HWMIjE»3I* £#2 (It^ 1f«LS»- * Off -5 *> 

7. ikmmn c*#ft?r -& na & m <^t isaa^s s n-s „ 

[0 096] 19 ( a ) i:itr-f If b 'J £7©^ 

^©n*t«r%y-i'Xx-x;w#^©fi i ^iS]. 
^iS]-?-n^nroX<baNPCTX[n]. NPcntn] * 



[0 0 9 2] **JS^X«, 

Xx-x;v±©ti©*ji«ii'^r-2)wtT, 
avb&r^-f if"*" ^ u a'^rto*T©B*»c-3if»TWU 

NPCT X[0]=0. NPCTX[1]=0. NPCTX[2] = 1. NPCPC[3]=0. HPCTX[4]=0. 
NPCTX[5] = 1. NPCTX[6]=0. NPCTX[7]=0. NPCTX[8]=0, NPCTX[9] = 1 
NPCTY [0] =0. NPCTY[1]=0. NPCTY[2]=0. NPCTY[3]=0. NPCTY [4] =0. 
NPCTY[5]=0. NPCn[6]=0. NPCTY [7] =0. NPCTY[8]=0, NPCTY[9] = 1 
tU WIS^HJi'XMM NPDT[n] S: 

NPDT[0] = 1. NPDT[1]=2. NPDT[2)=3. NPDT[3)=4, NPDT[4]=5. 
NPDT|5]=6. NPDT[6]=7. NPDT[7]=8. NPDT[8]=9, NPDT[9]=0 



tr*>. 

[0097] fciAtf, aiai-fflsr^B*®" 7 h ,J 57 
(^s^tfetcostr^t, mwv>^%iz\zj < x?- 

^•;l/#^N (0. 0) XffiSrfiab^ VhUf 

7ttiW0K»»5t4Ml Q 0*fll»T(WftIt 

c^v^9 7.^.mmmomn) ff* 

|6] • ?U;S|p]©gMtSNPCTX[0] = 0, NPCTY[0] = 0(CJ; 



50 



0/'fXf--7'Mf«»^fN (0, 0) #©/-r 
XfflSSfib, NPDT[0]=lfCJ;D" : <'h l J^7.te1SS# 
1 KttJ&r-SHffil 4 0*ffll'iTBa<fi5£! ! Sir'5. 
©p« C7h>J^^(aBS^2©B*) »4. NPCTX[1] 

= 0, HPcry[i]=o»c«fc»3V'fXx-xjw#^tt^ 
e,rN (o, o) soy^Xfitsaau. npdt[ij = 2 

K,kDvh>J£*<4fiS^2l;:#rt;r*WB2 1 5 Srffl 



( 



(11) 
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mm^3<Dmm) \t. npct[2]=i, npcty[2] = oic 

(1, 0) S^y^Xt^HU NPDT[2)=3HcfcD 
[0 0 9 8J N *&» S7-<>^IS)0I*H ±E£li 

NLCTX[0]=0. NLCTX[1]=0. 

NLCTX[5]=0, NLCTX[6]=-1 

NLCTY[0]=0. NLCTY[1)=0. 

NLCTY[5]=0, NLCTY[6]=0. 

NLDT[0]=3, NLDT[1]=4, NLDT[2]=5. NLDT[3]=6, NLDT[4)=7 
NLDT[5]=8. NLDT[6]=9. NLDT[7]=0, NLDT[8)=1. NLDT[9]=2 



20 

[0 0 9 9] x^if^h 1 Ji7 7,<OSvh»Ji7XfifiS^ 



T*5<o CO»«fc±iatra«^* ^<fcfiNLCTX[n], NL 
CTY[n] if b U £ XrtOl3Ri:»tT«» & *L 

J[l31^^5l$^l^o 0 9 (a) tC^t"X>TlfV h D 



NLCTX[2]=0. NLCTX[3]=0, 
NLCTX[7]=0. NLCTC[8]=0. 
NLCTY[2]=0. NLCTY[3)=0. 
NLCTY[7] = 1, NLCTY[8] = 1, 



|NLCTX[n], NLCTY[n) £: 
NLCTX[4)=0. 
NLCTX[9]=0 
NLCTY[4]=0. 
NLCTY[9]=1 



[0 1 0 0] 0 9 (b) (C^lt^^S^^p^ 
27*&««^£0«\ /<Xf-^*t**N (0, 

o) str^i:. 

N (0, 0) #<&y-f X«***U Th'J^^tifiS 

fO^t^Ml 9 o«rffl^r«««ia-r*- *© 

3 (£1131) tt, NLCTX[0]=0, NLCTY[0]=0K<£ 

Xffi***b* HLDT[0]=3^J:O^hU^Xtt«»*3 

Bi£ (9^tfVhU**A©^hU*:MfcM*6©H 
tt, NLCTX[3]=0, MLCTY[3]=0^^Oy-rX^-^ 
Mfl«t^fN (0, 0) #(Oy-fXl«:itt, 
NLDT[3]=6^ctt)^ HJ £7>i4fiS#6K:»JST*B9ffi 

ii 5*«viT«««ia-r*. s 6 »c ( ^ 

^ 1f7 h U ^ ^ B b U ^ ^ 9 ^1^) 
NLCTX[6]=-1, NLCTX[6]=0tC«^Oy-rXx-^S^ 

tefr^ftK^^T- lfln^LT- l LtiZtf* zfi\%J 

*JD*LT6 3£U N (6 3, 0)#O/-fXffiS:S 
fib, NLDT[6]=9HJ:0VhUi7^ffitt#^9^'a<e i 
6 5*«^TW««a"r*. *fcSSfc5fc©«* <^-< 

CTX [ 9] =0, NLCTY [9] = UZ <fc 0 ^ Xf- 
*rtKO^Tl»»UTN (6 3, 1) SO^XIS 
lib, NLDT[9]=2JCJ:0^bU^^tt«**2(OW« 

a m \z ^> ^ t * To 

[0101] EJLto.fc'Sl;:, #H*tca4S*t*y<X 
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40 
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/-rxffi^sssn*. 

[0 10 2] ft*. **JB»«T«t^VhUd7^y-f 
Xf-^©^^ '{fJjfateJ:Z£mJjfa£±>lz6 4 

t^ntf. - 1 Mitt^Xr-^s^- l 

J <i Xt— *JHM X<D 6 4 6«»t* - 1 
ft<6 3i&4. lfc*^T, 7hU^7^^Xr^ 
;KDU--fXtt, 2 cons (NttS»») ^Wii^- 

lf^ht«»T2 1fyKOT-* (-1. o, +1<ZH> 

-rn^) tSftbtiTt^wT, xfl:»*EiJM"*fcft 
[0103] ^raw^fiJcffla^iKssaiEffis^+rap^ 

TO ^6 2 5 5 ©tB^X-^ KSEJfcT 

[o i o 4] >«s ff *if*Mi'*'*»** x-rif^HJ 

te> WSn*8tyKZ)Mf-^l:»^ EI 11 
KjR"rj:3K:, A*ffl0^&2 5 5K**LT*iIEfii&0 
^^2 5 5 0£Ttf)l 2 Ify h©«Tffi*f 

^ttjaoDfiiiEa^feK^^tiTttiEaEiftSsa ii:e 
issnrv^c +iHniu*»Pi«a»2 9», cmyk 



(12) 
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[0105JB12I1 ^HJ^IM Xl OiS^cO^ 
«x^1f«aoU*T---^**"9"HT*«>. 0*6 2 
5 5©#A**K»r««WWliiEllll«*6* #«Hi»iE 

2 5 5fc#tt«ElV*«0SV<2 5 5T»tltf, 4 

b4=V, ^fl0li©#f ^ifUSAT-^Hi t b 0 
=tbl=tb2=tb3=tb5=tb6=tb7= 

t'b8=tb9 = 0tt5. 

[0 10 6] 2 5 5^V<5 10^nH 4#Ox^ 
fa ^-^ t b4 = 2 5 5, 5#<ax>fiffcii*:r 
-^;Hj;tb5=V = -2 5 5> ^<Bffi<&x>rifttJ:&7- 
— Z/jWte tb0=tbl = tb2=tb3=tb6=t 
b7 = tb8=tb9 = 0 Wo 
[0 10 7] 5l0iV<7 6 5T*nH 4, 5#£> 
T^fttS*f-^tb4=tb 5 = 2 5 5, 7#CD 
^lflB*y-^«tb7-V-5-lb ? -^cOteO^ 
^ if mt)7'—'7Mi tb0=tbl = tb2=tb3 = 
t b 6 = t b 8 = t b 9 = 0W. 
[0108] 7 6 5^V<1 0 2 0tOTi 4, 5, 
7 SOr>f if WAt^^H tb4=tb5=tb7= 
2 5 5, 3#CD^lfta*x-^MAt b3=V-76 
5 ; -&tUl3?—7Mt tb0=tbl = t 

b2=tb6=tb8=tb9 = 0 t~?Z><> 
[0 10 9] 1 0 2 0^V< 1 2 7 5T*tlH 3, 
4, 5, 7*W5 s 4*ftiM5'-7M*t b3=tb4 = 
tb5=tb7 = 255, 1 #©5^ if tti*x— 7Mt 
t b 1 ==V- 1 0 2 0, -tOffiOx-f-ifta*^— 
tb0=tb2=tb6=tb8=tb 9 = 0 £-T£o 
[0 110] l 2 7 5^V<1 5 3 0T*nH 1, 
3, 4, 5, 7*©^ 1fB*t-^Hi t b 1- t b 



30 
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3= t b4= t b 5= t b 7 = 2 5 5, 2§<E>x>f ifiii 
■ftT-?M* t b 2 = V - 1 2 7 5 , ^0<i!l©f-< if Si 
tb0 = tb6=tb8=tb9 = 0<h-f 

[0 111] 1 5 3 0SV<1.7 8 5T?»mt 1 *^ 
5, 7S(Ox>riflti*x-^tttbl-t b2=t b 
3=tb4=tb5=tb7=255, .8*<Bx*ifffi 
Af-^tttb8=V- 1 5 3 0, -tOtt^x* if ttJ 
^x-^tt tb0=tb6=tb9 = 0 <h*f £o 

[0 112] 1 7 8 5SV<2 0 4 0T»nH 1 ^ 
5, 7, 8#0T^^r-7>^tbl = tb2 = 

tb3=tb4=tb5=tb7=tb8=255, 6 
#(Dt^ if m*T— tb6=V- 1 7 8 5, 
<fi<Dx-< if m*x— ^Vtt t b 0= t b 9 = 0 

[0113] 2 0 4 0^V<2 2 9 5TW1 1-8 
#<07^ if m*x-^« tbl = tb2=tb3=t 
b4=tb5=tb6=tb7=tb8=255, 0 # 
CDx>rifttJ*x-^M4tb0=V-2 0 4 0, *:<Dfa 
CDx>f ifaj*x— t b9 = 0W. 

[0 1 1 4-3 2 2 9 5 <V< 2 5 5 0 Tfcn^ 0-8 
SOt^ if m*T— ^» tb0=tbl = tb2=t 

b3 =tb4=tb5=tb6=tb7=tb8=25 

5, 9#(Dt^ If ffi*T-7;Hi t b 9 = V - 2 2 9 5 

[0115] r©j:5^±rtsnfctts*x-^*ai* 

[0 116] JW±<0«fc3K:. ^liictl^^^^X 

[0117] B14H «»©U-^hU >7*fr*>fcZ> 
if* h 'J ***H»x-^as Ufc«»t«fB 
x^if^HJ£*te, (a) ^^^^ 

H40^-7bU^^^(S^nXt^ D dOck? 

1*3, M^fl-tn^ttOSEflsa NPCTX[n), NPCTY[n] * 



40 



NPCTX[0]=0. NPCTX[1]=1. NPCTX[2]=0. NPCTX[3) = 1, NPCTX[4]=0, 
NPCTX[5]=0. NPCTX[6) = 1. NPCTX[7]=0. NPCTX[8)-0. NPCTX[9)=1. 
NPCTX[10]=0. NPCTX[11]=1, NPCTX[12]=0. NPCTX[13]=1. 
NPCTX[14)=0, NPCTX[15]=0. NPCTX[16] = 1. NPCTX[17]=0, 
NPCTX[18]=0, NPCTX[19] = 1 

NPCTY[0]=0, NPCTY[1]=0. NPCTY[2]=0, NPCTY[3)=0, NPCTY[4]=0, 
NPCTY[5]=0. NPCTY[6] = 1. NPCI7[7]=0. NPCTY[8]=0, NPCTY[9] = 1, 
NPCTY[10]=0. NPCTY[11J=0, NPCTY[12]=0. NPCT7[13]=0. 
NPCTY[14]=0. NPCTY[15]=0, NPCTY[16)=1, NPCTY[17]=0, 
NPCTY[18]=0. NPCTY[19] = l£U X<DMmW ^ 'J £7>&«#^ NPDT{n] 



( 



(13) 



23 



2002-262084 



24 



NPDT[0) = 1. NPDT[1]=7. NPDT[2]=3. NPDT[3]=4, NPDT[4]=5. 
NPDT[5]=6. NPDT[6] = 12, NPDT[7]=8. NPDT[8]=9. NPDT[9] = 10. 
NPDT[10] = 11. NPDT[11] = 17, NPDT(12] = 13. NPDT[13] = 14. 
NPDT [14] = 15 . NPDT[15] = 16. NPDT[16)=2. NPDT[17] = 18, 
NPDT[18] = 19. NPDT[19]=0 

trz>o ztz. ><Dm®<Dmmiz-3\,>r\t. T<om n<omtm nlctxm, NixTY[n] z 

NLCTX[0)=0. NLCTX[1]=0. NLCTX[2]=0, NLCTX[3]=0. NLCTX[4] = -1. 
NLCTX[5)=0. NLCTX[6)=0, NLCTX[7]=-1, NLCTX[8)=0, NLCTX[9]=0. 
NLCTX[10]=0. NLCTX[11]=0. MXTX[12]=0, NLCTX[13]=0, 
NLCTX[14]=-1. NLCTX[15]=0. NLCTX[16]=0. NLCTX[17] = -1 , 
NLCTX[18]=0. NLCTX[19]=0 

NLCTY[0]=0, NLCTY[1]=0. NLCTY[2)=0. NLCTY[3]=0. NLCTY[4]=0, 
NLCTY[6]=1. NLCTY[7]=0, NLCTY[8] = 1. NLCTY[9] = 1. 
NLCTY[11]=0. NLCTY[12)=0. NLCTY[13]=0. 
NLCTY[15] = 1. NLCTY[16] = 1, NLCTY[17]=0. 
NLCTY[19] = l£U TOi^THJ^7tIff NLDTfn] 



NLCTY[5] = 1 
NLCTY[10]=0, 
NLCTY[14]=0. 
NLCTY[18]=1. 



NLDT(0]=4, NLDT[1]=5. 
NLDT[5]=10, NLDT[6]=11. 
NLDT[10] = 14. NLDT[11] = 15, 
NLDT[14] = 19. NLDT[)5]=0. 
NLDT[18]=2. NLDT[19]=3 

t-rso z<D&oizmfe?z>t, m 1 5 \z^-?£?\z, 
•7 h u $ 7,(DmM\zttisT\$mfcz> j -f x«#m$*t. 

So 

[oii8] ssk. A^snsBte^— ■ 

ttTISBET*. H16H fi^rtCD^lf^hU^ 
^SS-THT**. (a) «->T>, (b) «vif> 
£\ (c) tt-fxn-, (d) te^yy&lzH&TZT 

^«©fT*rti, ^jpj^n^n^^tfiNLCTXiTi], nl 



NLDT|2]=7. NLDT[3]=8, NLDT[4]=9. 

NLDT[7]=6. NLDT[8] = 12, NLDT[9]=13. 

NLDT[12]=17. NLDT[13] = 18, 

NLDT[16] = 1. NLDT[17]=16. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the image-processing approach characterized by superimposing the noise 
of the same value about all the pixels within a block to the block which consists of 1 or 
two or more pixels into which said noise superposition down stream processing was 
divided in the same configuration in the image-processing approach containing noise 
superposition down stream processing which superimposes a noise on image data, and 
halftone generation down stream processing which performs halftone generation 
processing to image data. 

[Claim 2] It is the image-processing approach according to claim 1 characterized by for 
said halftone generation processing being dithering and the magnitude of said block being 
the same as the magnitude of the dither matrix used for said dithering. 
[Claim 3] Said noise superposition down stream processing is the image-processing 
approach according to claim 1 or 2 characterized by superimposing the noise of the 
spatial frequency characteristics which are hard to perceive visually so that all the pixels 
within said block may serve as the same noise value. 

[Claim 4] It is the image-processing approach of any one publication of claim 1-3 
characterized by said noise superposition down stream processing superimposing a noise 
for every color component when said image data is color picture data. 
[Claim 5] Said noise superposition down stream processing is the image-processing 
approach according to claim 3 characterized by superimposing a noise using the matrix 
noise table of the spatial frequency characteristics which are hard to perceive visually. 
[Claim 6] Each element of said matrix noise table is the image-processing approach 
according to claim 5 characterized by being arranged according to the magnitude of said 
block. 

[Claim 7] Said noise superposition down stream processing is the image-processing 
approach according to claim 5 or 6 characterized by superimposing a noise using a matrix 
noise table for every color component when said image data is color picture data. 
[Claim 8] It is the image-processing approach of any one publication of claim 1-7 
characterized by setting up said block for every color component when said image data is 
color picture data. 

[Claim 9] Said noise superposition down stream processing is the image-processing 
approach of any one publication of claim 5-7 characterized by superimposing a noise 
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using the matrix noise table for every image area according to an image area separation 
processing result including image area separation down stream processing which judges 
the image area where a pixel belongs for every pixel of image data. 
[Claim 10] Said block is the image-processing approach according to claim 9 
characterized by being set up according to the processing result of said image area 
separation processing. 

[Claim 11] In the image-processing approach containing noise superposition down 
stream processing which superimposes a noise on image data using a matrix noise table, 
and halftone generation down stream processing which performs halftone generation 
processing to image data Said noise superposition down stream processing the location 
on the matrix noise table referred to in case a noise is superimposed to the pixel 
processed next The variation from the location on the matrix noise table referred to 
when a noise was superimposed to the pixel under current processing determines. Said 
halftone generation down stream processing The image-processing approach 
characterized by what it opts for by specifying the identification number which identifies 
each pixel of the dither matrix which appoints beforehand the pixel of the dither matrix 
which carries out dithering. 

[Claim 12] The image-processing approach according to claim 11 characterized by what 
the variation from the location on the matrix noise table which referred to the location on 
the matrix noise table referred to in case a noise is superimposed to the pixel of the 
beginning of each line of image data when a noise was superimposed to the pixel of the 
beginning in front of one line determines. 

[Claim 1 3] The image-processing approach according to claim 11 or 1 2 characterized by 
setting said variation that the location on the matrix noise table referred to in case a 
noise is superimposed becomes the same to each pixel in the same dither matrix. 
[Claim 14] Said dither matrix is the image-processing approach of any one publication of 
claim 11-13 characterized by to set said variation that the location on the matrix noise 
table referred to in case it is constituted by two or more submatrices and a noise is 
superimposed to each pixel within the same submatrix is the same, and the locations on 
the matrix noise table referred to in case a noise is superimposed to the pixel of a 
different submatrix differ. 

[Claim 15] Said variation is the image-processing approach of any one publication of 
claim 11-14 characterized by being 2-bit data including the bit showing the sign of 
positive/negative. 

[Claim 16] It is the image-processing approach of any one publication of claim 11-15 
characterized by adjusting so that it may be settled in a matrix noise table based on the 
size of a matrix noise table when the location on the matrix noise table referred to in 
case a noise is superimposed turns into a location besides a matrix noise table. 
[Claim 1 7] Said noise superposition down stream processing is the image-processing 
approach of any one publication of claim 11-16 characterized by performing noise 
superposition processing according to an image area separation processing result 



2/29 



Japanese Publication number : 2002-262084 A 

including image area separation down stream processing whichjudges the image area 
where a pixel belongs for every pixel of image data. 

[Claim 18] Said halftone generation down stream processing is the image-processing 
approach according to claim 1 7 characterized by changing the size of the dither matrix 
for every image area according to an image area separation result. 
[Claim 1 9] Said noise superposition down stream processing is the image-processing 
approach according to claim 1 7 characterized by not performing noise superposition 
processing to a specific image area based on an image area separation processing result. 
[Claim 20] Said image data is the image-processing approach of any one publication of 
claim 11-19 characterized by being color picture data. 

[Claim 21] Said noise superposition down stream processing is the image-processing 
approach according to claim 20 characterized by not performing noise superposition 
processing to a specific color component. 

[Claim 22] Said matrix noise table is the image-processing approach of any one 
publication of claim 1 1-21 characterized by having the spatial frequency characteristics 
which are hard to perceive visually to input image data. 

[Claim 23] The location and said variation on the matrix noise table which said matrix 
noise table consists of a two-dimensional numerical matrix, and is referred to are the 
image-processing approach of any one publication of claim 1 1-22 characterized by being 
set up for two numeric values, a line writing direction and the direction of a train. 
[Claim 24] The size of said matrix noise table is the image-processing approach of any 
one publication of claim 1 1-23 characterized by being the Nth power (N being the natural 
number) of 2. 

[Claim 25] The image processing system characterized by changing and outputting the 
inputted image data using the image-processing approach of any one publication of claim 
1-24. 

[Claim 26] Image formation equipment characterized by including the picture input device 
which reads a manuscript and obtains image data, an image processing system according 
to claim 25, and the image output unit which outputs an image based on the output image 
data to which processing was performed with said image processing system. 
[Claim 27] The image-processing program for making a computer perform the 
image-processing approach of any one publication of claim 1-24. 

[Claim 28] The record medium which recorded the image-processing program for making 
a computer perform the image-processing approach of any one publication of claim 1-24 
and in which computer reading is possible. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] After this invention superimposes a noise on the inputted image 

3/29 



Japanese Publication number : 2002-262084 A 



data, it performs halftone generation processing and relates to the record medium in which 
the image-processing approach which generates a multi-gradation image, an image 
processing system, image formation equipment, an image-processing program, and 
computer reading are possible. 
[0002] 

[Description of the Prior Art] In the conventional image processing system, techniques, 
such as a binary dither method, an error diffusion method, a multiple -value dither method, 
and a multiple-value error diffusion method, are mentioned as a halftone generation art 
which raises a tone reproduction. Although the tone reproduction is further raised in the 
dither method using a configuration as shown in drawing 6 as a configuration of a dither 
matrix in addition to a square and a rectangle, only with these techniques, at the time of 
an image output, a false profile and concentration nonuniformity may be produced or the 
bad image of graininess may be outputted. 

[0003] As this cure, a picture signal art given in the patent No. 2894117 official report and 
its equipment show that a visual more desirable image can be obtained by superimposing a 
noise on image data. This technique is faced carrying out transform processing of the 
picture signal inputted in the picture input device to the picture signal which suited the 
image output unit, and after making the noise of the spatial frequency characteristics 
which are hard to perceive visually to an input picture signal superimpose beforehand 
according to picture signal level, it is sent out to an image output unit. By this, without 
spoiling the sharp nature of an image, and a color tone, an image noise, a false profile, etc. 
which the manuscript itself has can be offset, and a desirable image can be obtained 
visually. 
[0004] 

[Problem(s) to be Solved by the Invention] Since dithering is processing with periodicity, 
and the pixel to which a noise affects dithering Ushiro's output is a mere part even if it 
devises the configuration of a dither matrix when performing dithering which is halftone 
generation processing after noise superposition processing, in an output image, the 
problem that the added noise will become a thing containing the spatial frequency 
characteristics which are easy to perceive visually is. 

[0005] The object of this invention is offering the record medium in which it is more more 
desirable than the case where the noise of the mere spatial frequency characteristics which 
are hard to perceive visually is superimpose to an input image , visually , and resolution , 
the image processing approach in which the high definition record excellent in gradation 
nature is possible , an image processing system , image formation equipment , an image 
processing program , and computer reading are possible in the noise superposition 
processing perform before dithering . 
[0006] 

[Means for Solving the Problem] In the image-processing approach that this invention 
contains noise superposition down stream processing which superimposes a noise on image 
data, and halftone generation down stream processing which performs halftone generation 
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processing to image data, said noise superposition down stream processing is the 
image-processing approach characterized by superimposing the noise of the same value 
about all the pixels within a block to the block which consists of 1 or two or more pixels 
which were divided in the same configuration. 

[0007] If this invention is followed, since the noise of the same value is superimposed about 
all the pixels within a block to the block which consists of 1 or two or more pixels which 
were divided in the same configuration, a different output by each noise value can be 
obtained by the pixel of either of each block. Therefore, if it sees per block, it will be 
superimposed on the noise of the spatial frequency characteristics which are hard to 
perceive visually, and it is more desirable visually and high definition record excellent in 
resolution and gradation nature can be performed. 

[0008] Moreover, said halftone generation processing of this invention is dithering, and 
magnitude of said block is characterized by being the same as the magnitude of the dither 
matrix used for said dithering. 

[0009] If this invention is followed, since the magnitude of a block is the same as the 
magnitude of the dither matrix used for dithering, dithering Ushiro's output can obtain a 
different output by each noise value by the pixel of either of each dither matrix. 
[0010] Moreover, it is characterized by superimposing the noise of the spatial frequency 
characteristics which said noise superposition down stream processing cannot perceive 
this invention easily visually so that it may become the noise value with all the same pixels 
within said block. 

[0011] Since the noise of the spatial frequency characteristics which are hard to perceive 
visually is superimposed so that all the pixels within said block may serve as the same 
noise value if this invention is followed, phase murder and high definition record in which 
were more desirable visually and resolution and gradation nature were excellent can be 
performed for an image noise, a false profile, etc. by slight concentration change in a 
manuscript. 

[0012] Moreover, when said image data of this invention is color picture data, said noise 
superposition down stream processing is characterized by superimposing a noise for every 
color component. 

[0013] If this invention is followed, when image data will be color picture data, since said 
noise superposition down stream processing superimposes a noise for every color 
component, it can add a suitable quantity of a noise for every color component, and can 
perform high definition record in a color picture. 

[0014] Moreover, it is characterized by this invention superimposing a noise using the 
matrix noise table of the spatial frequency characteristics which cannot perceive said noise 
superposition down stream processing easily visually. 

[0015] If this invention is followed, since a noise is superimposed using the matrix noise 
table of the spatial frequency characteristics which are hard to perceive visually, noise 
superposition processing can be performed only by adding the table value corresponding to 
a processing pixel to each processing pixel. 
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[0016] Moreover, this invention is characterized by putting each element of said matrix 
noise table in order according to the magnitude of said block. 

[0017] matrix noise tables are made to correspond one by one in order, since each element 
of a matrix noise table is put in order according to the magnitude of said block, if this 
invention is followed as 1 pixel of processing pixels progresses sufficient -- although the 
noise value corresponding to each processing pixel is calculated, it is not necessary to 
calculate a division etc. 

[0018] Moreover, when said image data of this invention is color picture data, said noise 
superposition down stream processing is characterized by superimposing a noise using a 
matrix noise table for every color component. 

[0019] If this invention is followed, when image data will be color picture data, since said 
noise superposition down stream processing superimposes a noise using a matrix noise 
table for every color component, it only adds the table value corresponding to a processing 
pixel for every color component, and can superimpose a suitable quantity of a noise for 
every color component. 

[0020] Moreover, when said image data of this invention is color picture data, said block is 
characterized by being set up for every color component. 

[0021] If this invention is followed, when image data will be color picture data, since said 
block is set up for every color component, dithering Ushiro's output can obtain a different 
output by each noise value by the pixel of either of each block for every color component. 
[0022] Moreover, said noise superposition down stream processing is characterized by 
superimposing a noise using the matrix noise table for every image area according to an 
image area separation processing result including image area separation down stream 
processing this invention judges the image area where a pixel belongs for every pixel of 
image data to be. 

[0023] If this invention is followed, since a noise is superimposed using a matrix noise table 
according to an image area separation processing result for every image area, a suitable 
quantity of a noise can be superimposed according to an image area separation processing 
result. 

[0024] Moreover, this invention is characterized by setting up said block according to the 
processing result of said image area separation processing. 

[0025] If this invention is followed, since a block is set up according to the processing result 
of said image area separation processing, it can obtain a different output by each noise 
value by the pixel of either of the blocks according to an image area separation processing 
result of dithering Ushiro's output. 

[0026] Moreover, this invention is an image processing system characterized by changing 
and outputting the inputted image data using the image-processing approach of any one 
above-mentioned publication. 

[0027] If this invention is followed, since the inputted image data will be changed and 
outputted using the aforementioned image-processing approach, it is more desirable 
visually and the high definition image excellent in resolving power and gradation nature 
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can be changed into the output image data outputted with an image output unit. 
[0028] Moreover, this invention is image formation equipment characterized by including 
the picture input device which reads a manuscript and obtains image data, the 
above-mentioned image processing system, and the image output unit which outputs an 
image based on the output image data to which processing was performed with said image 
processing system. 

[0029] Without spoiling the sharp nature of an image, and a color tone, if this invention is 
followed, it can be more desirable visually and phase murder and the high definition image 
excellent in resolution and gradation nature can be outputted for an image noise, a false 
profile, etc. which the manuscript itself has. 

[0030] Moreover, this invention is set to the image-processing approach containing noise 
superposition down stream processing which superimposes a noise on image data using a 
matrix noise table, and halftone generation down stream processing which performs 
halftone generation processing to image data. Said noise superposition down stream 
processing the location on the matrix noise table referred to in case a noise is superimposed 
to the pixel processed next The variation from the location on the matrix noise table 
referred to when a noise was superimposed to the pixel under current processing 
determines. Said halftone generation down stream processing It is the image-processing 
approach characterized by what it opts for by specifying the identification number which 
identifies each pixel of the dither matrix which appoints beforehand the pixel of the dither 
matrix which carries out dithering. 

[0031] The location on the matrix noise table referred to in case a noise is superimposed to 
the pixel processed next, if this invention is followed The variation from the location on the 
matrix noise table referred to when a noise was superimposed to the pixel under current 
processing determines. Said halftone generation down stream processing Since it 
determines by specifying the identification number which identifies each pixel of the dither 
matrix which appoints beforehand the pixel of the dither matrix which carries out 
dithering It can be possible to change suitably the location on the matrix noise table 
superimposed on each pixel, and a noise value can change the total number of pixels of a 
dither matrix as one period. 

[0032] Moreover, this invention is characterized by what the variation from the location on 
the matrix noise table which referred to the location on the matrix noise table referred to 
in case a noise is superimposed to the pixel of the beginning of each line of image data 
when a noise was superimposed to the pixel of the beginning in front of one line determines. 
[0033] If this invention is followed, the location on the matrix noise table referred to in case 
a noise is superimposed to the pixel of the beginning of each line of image data Since the 
variation from the location on the matrix noise table referred to when a noise was 
superimposed to the pixel of the beginning in front of one line determines It can be possible 
to change suitably the location on the matrix noise table superimposed on each pixel, and a 
noise value can change the total number of pixels of a dither matrix also in the direction of 
vertical scanning as one period. 



7/29 



Japanese Publication number : 2002-262084 A 



[0034] Moreover, this invention is characterized by setting said variation that the location 
on the matrix noise table referred to in case a noise is superimposed becomes the same to 
each pixel in the same dither matrix. 

[0035] If this invention is followed, since said variation is set that the location on the 
matrix noise table referred to in case a noise is superimposed becomes the same to each 
pixel in the same dither matrix, the same noise as all the pixels in each dither matrix can 
be superimposed. 

[0036] Moreover, the location of this invention on the matrix noise table referred to in case 
said dither matrix is constituted by two or more submatrices and a noise is superimposed 
to each pixel within the same submatrix is the same, and it is characterized by setting said 
variation that the locations on the matrix noise table referred to in case a noise is 
superimposed to the pixel of a different submatrix differ. 

[0037] If this invention is followed, a dither matrix is constituted by two or more 
submatrices, and receives each pixel within the same submatrix. As opposed to the pixel of 
the submatrix from which the location on the matrix noise table referred to in case a noise 
is superimposed is the same as, and differs Since said variation is set that the locations on 
the matrix noise table referred to in case a noise is superimposed differ When processing 
an image by the dither matrix which consists of a submatrix, the same noise value as all 
the pixels within each submatrix can be superimposed, and a different noise value can be 
superimposed on the pixel of a different submatrix. 

[0038] Moreover, it is characterized by this invention being 2-bit data including the bit as 
which said variation expresses the sign of positive/negative. 

[0039] If this invention is followed, since variation will be 2-bit data including the bit 
showing the sign of positive/negative, the storage region which stores the variation of the 
location on a matrix noise table (noise table number) is reducible. 

[0040] Moreover, this invention is characterized by adjusting so that it may be settled in a 
matrix noise table based on the size of a matrix noise table, when the location on the 
matrix noise table referred to in case a noise is superimposed turns into a location besides 
a matrix noise table. 

[0041] Since it adjusts so that it may be settled in a matrix noise table based on the size of 
a matrix noise table when the location on the matrix noise table referred to in case a noise 
is superimposed will turn into a location besides a matrix noise table, if this invention is 
followed, a matrix noise table smaller than the number of pixels of the inputted image data 
is also repeatedly applied to all pixels, and suitable noise superposition processing can be 
performed. 

[0042] Moreover, said noise superposition down stream processing is characterized by 
performing noise superposition processing according to an image area separation 
processing result including image area separation down stream processing this invention 
judges the image area where a pixel belongs for every pixel of image data to be. 
[0043] If this invention is followed, since noise superposition processing will be performed 
according to an image area separation processing result in noise superposition down 
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stream processing, suitable noise superposition processing can be performed for every 
image area. 

[0044] Moreover, this invention is characterized by said halftone generation down stream 
processing changing the size of the dither matrix for every image area according to an 
image area separation result. 

[0045] If this invention is followed, since the size of the dither matrix for every image area 
will be changed according to an image area separation result in halftone generation down 
stream processing, the storage region which memorizes the variation which determines the 
location on the matrix noise table referred to in case a noise is superimposed to the pixel 
processed next is reducible. When processing by dither matrix which is different in an 
alphabetic character field and a photograph field, an alphabetic character field is processed 
by the dither matrix of size smaller than a photograph field in many cases, and can make 
smaller than the storage region which sets up the variation for photograph fields the 
storage region which sets up the variation for alphabetic character fields. 
[0046] Moreover, this invention is characterized by said noise superposition down stream 
processing not performing noise superposition processing to a specific image area based on 
an image area separation processing result. 

[0047] If this invention is followed, since noise superposition processing will not be 
performed to a specific image area based on an image area separation processing result in 
noise superposition down stream processing, processing speed can be sped up. 
[0048] Moreover, this invention is characterized by said image data being color picture 
data. A color picture can also be processed if this invention is followed. 

[0049] Moreover, this invention is characterized by said noise superposition down stream 
processing not performing noise superposition processing to a specific color component. 
[0050] if this invention is followed -- like noise superposition place science and engineering 
-- obtaining even if yellow superimposes a noise, effectiveness is small and it can be 
prevented from performing noise superposition processing, for example, since a shade is 
comparatively hard to be perceived compared with other color components since noise 
superposition processing is not performed to a specific color component Since it is not 
necessary to process 1 classification by color by this, processing speed can be sped up. 
[0051] Moreover, this invention is characterized by said matrix noise table having the 
spatial frequency characteristics which are hard to perceive visually to input image data. 
[0052] If this invention is followed, since it has the spatial frequency characteristics which 
a matrix noise table cannot perceive easily visually to input image data It is superimposed 
on the noise value made to correspond to the dither matrix to two or more pixels in each 
dither matrix only in several 1 -pixel minutes. Phase murder and high definition record in 
which were more desirable visually and resolution and gradation nature were excellent 
can be performed for an image noise, a false profile, etc. by slight concentration change in a 
manuscript, without spoiling the spatial frequency characteristics which are hard to 
perceive visually, if it sees per dither matrix. 

[0053] Moreover, the location and said variation on the matrix noise table on which this 
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invention consists of a two-dimensional numerical matrix, and refers to said matrix noise 
table are characterized by being set up for two numeric values, a line writing direction and 
the direction of a train. 

[0054] If this invention is followed, a matrix noise table consists of a two-dimensional 
numerical matrix, and since it is set up for two numeric values, a line writing direction and 
the direction of a train, the location and said variation on the matrix noise table to refer to 
can be appropriately processed not only to the fixed direction but to the whole image plane. 
[0055] Moreover, this invention is characterized by the size of said matrix noise table being 
the Nth power (N being the natural number) of 2. 

[0056] If this invention is followed, since the size of a matrix noise table will be the Nth 
power CM is the natural number) of 2, it is processed with the register whose location of the 
matrix noise table determined for every pixel is N bit, and even when the result of having 
added variation becomes larger than the size of a matrix noise table or becomes a negative 
number, the register value of N bit can be made into the location of the matrix noise table 
of the pixel. 

[0057] Moreover, this invention is an image processing system characterized by changing 
and outputting the inputted image data using the above-mentioned image-processing 
approach. 

[0058] If this invention is followed, since the inputted image data will be changed and 
outputted using the above-mentioned image-processing approach In the noise 
superposition processing performed before dithering, even if the dither matrix in dithering 
is neither a simple square nor a rectangle The noise of the spatial frequency characteristics 
which are hard to perceive visually to an input image can be superimposed according to the 
submatrix which carried out the division-into-equal-parts rate of a dither matrix or the 
dither matrix. It can change into the image data which outputs an image noise, a false 
profile, etc. which the manuscript itself has by phase murder, and outputs the high 
definition image in which was more desirable visually and resolving power and gradation 
nature were excellent with an image output unit, without spoiling the sharp nature of an 
image, and a color tone. 

[0059] Moreover, this invention is image formation equipment characterized by including 
the picture input device which reads a manuscript and obtains image data, the 
above-mentioned image processing system, and the image output unit which outputs an 
image based on the output image data to which processing was performed with said image 
processing system. 

[0060] If this invention is followed, since the picture input device which reads a manuscript 
and obtains image data, the above-mentioned image processing system, and the image 
output unit which outputs an image based on the output image data to which processing 
was performed with the image processing system are included In the noise superposition 
processing performed before dithering, even if the dither matrix in dithering is neither a 
simple square nor a rectangle The noise of the spatial frequency characteristics which are 
hard to perceive visually to an input image can be superimposed according to the 
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submatrix which carried out the division-into-equal-parts rate of a dither matrix or the 
dither matrix. Without spoiling the sharp nature of an image, and a color tone, it is more 
desirable visually and phase murder and the high definition image excellent in resolution 
and gradation nature can be formed for an image noise, a false profile, etc. which the 
manuscript itself has. 

[0061] Moreover, this invention is an image-processing program for making a computer 
perform the above-mentioned image-processing approach. 

[0062] Without spoiling the sharp nature of an image, and a color tone, if this invention is 
followed, it reads, and a computer can perform the image-processing approach which can 
form phase murder and the high definition image in which were more desirable visually 
and resolution and gradation nature were excellent for the image noise which the 
manuscript itself has, a false profile, etc., and can make it general-purpose. 
[0063] Moreover, this invention is a record medium which recorded the image-processing 
program for making a computer perform the above-mentioned image-processing approach 
and in which computer reading is possible. 

[0064] The image-processing approach which can form phase murder and the high 
definition image in which were more desirable visually and resolution and gradation 
nature were excellent for the image noise which the manuscript itself has, a false profile, 
etc. can be easily supplied to a computer, without spoiling the sharp nature of an image, 
and a color tone, if this invention is followed. 
[0065] 

[Embodiment of the Invention] Drawing 1 is the block diagram showing the configuration 
of the image formation equipment 11 containing the image processing system 13 which is 
one gestalt of operation of this invention. Image formation equipment 11 is the digital 
copier which used for example, the electrophotography method and the ink jet method. 
Image formation equipment 11 consists of a picture input device 12, an image processing 
system 13, and an image output unit 14. An image processing system 13 An analog to 
digital A converter 21, the shading compensation section 22, the input gradation 
amendment section 23, the color correction section 24, the image area separation 
processing section 25, the bottom color clearance section 26 of Japanese ink generation, the 
spatial filter processing section 27, the noise superposition processing section 28, the 
halftone output gradation processing section 29, the curvilinear storage section 30, (It is 
henceforth called "A/D" for short) It consists of the amount storage section 31 of 
amendments, and the output translation table storage section 32. 

[0066] The A/D -conversion section 21 changes into a digital signal the reflection factor 
signal of RGB (R: red, G:green, Brblue) given from a picture input device 12 (for example, 
scanner). The shading compensation section 22 performs shading compensation processing 
to the reflection factor signal by which A/D conversion was carried out. Shading 
compensation processing is performed in order to remove various kinds of distortion which 
originates in the illumination system, image formation system, and image pick-up system 
of a picture input device 12, and is produced in a picture signal. The input gradation 
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amendment section 23 performs input gradation amendment processing to the reflectivity 
signal with which shading compensation processing was performed. Input gradation 
amendment processing is processing which changes a reflectivity signal into the signal 
which the image processing system 13 which is a concentration signal etc. tends to treat. 
The input gradation amendment section 23 may perform color-balance processing to a 
concentration signal further. The color correction section 24 changes the concentration 
signal of RGB into the concentration signal of CMY (C: cyanogen, M:Magenta, Y:yellow), 
and performs color correction processing to the concentration signal of CMY for 
faithful-ized implementation of the color reproduction in the image output unit 14. Color 
correction processing is processing which specifically removes the color muddiness based 
on the toner of CMY which contains an unnecessary absorption component, respectively, or 
the spectral characteristic of ink from the concentration signal of CMY. 
[0067] The image area separation processing section 25 performs image area separation 
processing divided into the image area of an alphabetic character, a halftone dot, and 
others based on the concentration data of CMY outputted from the color correction section 
24 (image area separation down stream processing). The separation result in the image 
area separation processing section 25 may be given to bottom color clearance section of 
Japanese ink generation 26, and the spatial filter processing section 27, and may also be 
given to the halftone output gradation processing section 28. The bottom color clearance 
section 26 of Japanese ink generation performs Japanese ink generation processing which 
generates a black chrominance signal based on the chrominance signal of CMY which 
constitutes the concentration signal outputted from the color correction section 24. 
Moreover, the bottom color clearance section 26 of Japanese ink generation performs lower 
color clearance processing to the chrominance signal of CMY. Lower color clearance 
processing is processing which deducts the chrominance signal of the black generated by 
Japanese ink generation processing from the chrominance signal of CMY, and acquires the 
new chrominance signal of CMY. The concentration signal of CMY is changed into the 
image data which consists of the chrominance signal of CMYK (K: black) as a result of 
these processings. The spatial filter processing section 27 performs spatial filter processing 
using a digital filter to the image data of CMYK obtained in the bottom color clearance 
section 26 of Japanese ink generation. Since the spatial frequency characteristics of an 
image are amended by this, it can prevent fading in the image which the image output unit 
14 outputs, or producing graininess degradation. 

[0068] The noise superposition processing section 28 performs noise superposition 
processing to image data to the image data of CMYK after spatial filter processing by 
making into a noise the output value by a table value or a random-number-generation 
circuit of a matrix noise table prepared beforehand (noise superposition down stream 
processing). The halftone output gradation processing section 29 performs gradation 
amendment processing and halftone generation processing to the image data of CMYK 
after noise superposition processing (halftone generation down stream processing). 
Halftone generation processing is processing which divides an image into two or more 
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pixels, and enables it to reproduce gradation. Moreover, the halftone output gradation 
processing section 29 may perform processing which changes the concentration value of 
image data into the rate of halftone dot area which is the weighted solidity of the image 
output unit 14. The concentration signal processed by the halftone output gradation 
processing section 29 is given to the image output unit 14. In addition, the gestalt to which 
it is not limited to a digital copier and the picture input device 12, the image processing 
system 13, and the image output unit 14 are connected through the network is sufficient as 
this invention. 

[0069] Below, the noise superposition processing section 28 and the halftone output 
gradation processing section 29 are explained further. In addition, since the blocks divided 
into the actual value and the same actual configuration which superimpose a noise only 
differ, the noise superposition processing and halftone generation processing to a 
concentration value of each color component of CMYK explain only the noise superposition 
processing and halftone output gradation processing to the concentration value of one color 
component of arbitration. Moreover, since matrix noise tables differ for every image area 
separation processing result or the blocks divided into the same configuration only differ, 
the noise superposition processing for every image area separation processing result also 
explains the case where noise superposition processing and halftone output gradation 
processing are performed, irrespective of an image area judging result. 

[0070] First, the gradation amendment processing in the halftone output gradation 
processing section 29 is explained. Drawing 2 is a graph which shows the criteria 
correction curve 51 and the gradation correction curve 52 which are used for gradation 
amendment processing. Correction value [ as opposed to / as opposed to / in an axis of 
abscissa / an image entry-of-data concentration value / an input concentration value in an 
axis of ordinate ] is shown. 

[0071] If the magnitude of a dither matrix is multiple-value dithering of 2x2 when the 
halftone output gradation processing after noise superposition processing is multiple-value 
dithering which performs gradation amendment processing and halftone generation 
processing simultaneously, each pixel of the matrix of 2x2 has an output translation table 
(output table), respectively. This output translation table is created based on the gradation 
correction curve generated for gradation amendment processing. To the 8-bit image data 
inputted, the gradation correction curve 52 has a form which outputs the value of 10 bits to 
correction value 0-1020 to the input concentration values 0-255, as shown in drawing 2 . 
For gradation correction curve creation of multiple-value dithering, the criteria correction 
curve 51 as shown in drawing 2 is memorized by the curvilinear storage section 30, and 
two or more amounts of amendments are set up beforehand. Two or more amounts of 
amendments are set up beforehand, and are memorized by the amount storage section 31 
of amendments. The halftone output gradation processing section 29 creates the gradation 
correction curve 52 which should be actually used using the criteria correction curve 51 
and the amount of amendments (arrow head of drawing 2 ), when the image data of CMYK 
is given. 
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[0072] However, this gradation correction curve is for performing gradation amendment so 
that desired output characteristics may be obtained in each image output unit, and even if 
each image output unit is designed similarly, in order to obtain desired output 
characteristics, a suitable gradation correction curve is created by setting up the suitable 
amount of amendments for each. Moreover, since aging may also happen, it is possible to 
create a suitable gradation correction curve by setting up the suitable amount of 
amendments according to the change. 

[0073] Drawing 3 is drawing showing the output table of multiple-value dithering of the 
matrix size 2x2. The pixel [ the 1st to 4th ] output table of 2x2 multiple-value dithering is 
created from the gradation correction curve 52. To input values 0-255, if correction value V 
is 0<=V<255, in tbl=V and the 2nd output table, tb 2= 0 and the 3rd output table will set 
[ the 1st output table ] tb 3= 0 and the 4th output table to tb 4= 0. If it is 255<=V<510, in tb 
1= 255 and the 2nd output table, tb 2= V-255 and the 3rd output table will set [ the 1st 
output table ] tb 3= 0 and the 4th output table to tb 4= 0. If it is 510<=V<765, in tb 1= 255 
and the 2nd output table, tb 2= 255 and the 3rd output table will set [ the 1st output table ] 
tb 3= V-510 and the 4th output table to tb 4= 0. If it is 765<=V<=1020, in tb 1= 255 and the 
2nd output table, tb 2= 255 and the 3rd output table will set [ the 1st output table ] tb 3= 
255 and the 4th output table to tb 4= V-765. Thus, the output translation table storage 
section 32 is made to memorize the generated output table, and multiple-value dithering is 
performed using this. 

[0074] On the other hand, the noise superposition processing section 28 performs noise 
superposition processing using the matrix noise table of the spatial frequency 
characteristics which are hard to perceive visually. 

[0075] Drawing 4 is drawing showing the matrix noise table of 64x64 size. The table 
number which shows each element of this matrix noise table is set to Nl (m, n) (m= 0, 1, 2, 
--, 63, n= 0, 1, 2, --, 63). So that the same noise value may be added in the pixel block of 2x2 
doubled with the magnitude of the dither matrix used for dithering, if the coordinate which 
shows the location of a processing pixel is set to (x, y) The noise value from which a table 
number is set to Nl (x/2) (%64, %(y/2) 64) is applied to a pixel to the pixel located in a 
coordinate (x y) (in addition, division is made into the below decimal point omission, and % 
shows a remainder). By this, as shown in drawing 5 , it is the same as the magnitude of a 
dither matrix, and the noise of the same value can be superimposed about all the pixels 
within a block to the block which consists of 1 or two or more pixels which were divided in 
the same configuration. 

[0076] Moreover, from the matrix noise table Nl (m, n) (for example, noise called a blue 
noise) of the spatial frequency characteristics which 64x64 cannot perceive easily visually, 
matrix size sets each element in a matrix noise table by the dither matrix of 2x2, puts the 
element same each two every direction at a time in order, and creates the matrix noise 
table of 128x128 beforehand. And if each table number of this matrix noise table created 
beforehand is set to N2 (m, n) (m= 0, 1, 2, », 127, n= 0, 1, 2, 127) and the coordinate 
which shows the location of a processing pixel is set to (x, y) The table number of the 
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matrix noise table used for that processing pixel is called for by N2 (x%128, y%128) (in 
addition, % shows a remainder), and applies the noise value of this called-for table number 
N2 (x%128, y%128) to a processing pixel. 

[0077] Thus, although noise superposition processing is performed, the case where 
multiple-value dithering is performed using an output table, without performing noise 
superposition processing is considered about a part with uniform concentration which the 
value [ value / of the image data inputted / concentration ] 150 follows. First, it will be set 
to 305, if correction value asks from the gradation correction curve 52 when an input 
concentration value is 150 (refer to drawing 2 ). In multiple-value dithering at this time, 
the 2nd pixel outputs the value [ described / above ] 50 (= 305-255), among four pixels in a 
dither matrix, and the value which calls the 1st pixel 255 and calls the 3rd and 4th pixel 0 
is outputted. If this is repeated and processing is advanced, by dithering, periodicity will 
arise in an output image and degradation of image quality, such as a false profile, will be 
caused. Here, when performing noise superposition processing before multiple -value 
dithering, noise superposition processing is performed so that it may be superimposed on 
the noise value same as mentioned above as the pixel within the same block as the 
magnitude of a dither matrix. - Supposing it is processed with the noise values from 7 to +7, 
an input concentration value will be changed between 143 and 157, and the 2nd pixel will 
serve as what it changes and the value before and behind 50 is returned for (it outputs). 
The value which calls the 1st pixel 255 and calls the 3rd and 4th pixel 0 will be returned 
without influencing other three pixels of a noise, and it will have the effect of a noise value 
on the pixel in every other one by repeating this. It becomes the same also about an image 
field without other big concentration change. 

[0078] Although this multiple-value dithering will contain low spatial frequency 
characteristics if it sees per pixel and it is compared with the spatial frequency 
characteristics of the original noise since it is reproducing one dot by one dither matrix, if it 
sees per matrix, it will superimpose the noise of the spatial frequency characteristics which 
are hard to perceive visually. This can perform phase murder and high definition record in 
which were more desirable visually and resolution and gradation nature were excellent for 
an image noise, a false profile, etc. by slight concentration change in a manuscript. 
[0079] Since degradation of a false profile, concentration nonuniformity, or graininess may 
differ for every color component when the image read from a picture input device 12 is a 
color picture, when such A matrix noise table or a random-number-generation circuit is 
prepared for every color component, for example, in cyanogen, the noise values from -11 to 
+11 and yellow superimpose the noise values from -3 to +3, and, as for black, the noise 
values from -7 to +7 and a Magenta superimpose the noise values from -5 to +5. 
[0080] Furthermore, since the magnitude of a dither matrix and a form are changed and 
processing is performed when changing a screen angle for every color component in the 
case of a color picture, in that case, a 10 pixels block [ like drawing 6 (a) ] whose cyanogen 
is, a 10-pixel block [ like drawing 6 (b) ] whose Magenta is, yellow, and black consider the 
block which performs noise superposition processing as a 3x3-pixel block like drawing 6 (c) 
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according to the magnitude of a dither matrix. 

[0081] Moreover, in an alphabetic character field, degradation of a false profile, 
concentration nonuniformity, or graininess is seldom conspicuous, and conspicuous in 
many cases except an alphabetic character field. Then, the image area separation 
processing section 25 performs image area separation processing of the inputted image 
data beforehand, and the matrix noise table according to the result is used. 
[0082] The approach indicated by "the adaptation binary-ized method of an alphabetic 
character / halftone dot / photograph mixture image" (Institute of Image Electronics 
Engineers of Japan seminar draft 90-06-04) can be used for the approach of image area 
separation processing. A detail is explained below. The following judgments are performed 
within the block of the MxN (M and N are the natural number) pixel centering on an 
attention pixel, and it is made into the field recognition signal of an attention pixel. 
[0083] 1. Calculate the average value (Dave) of signal level from 9 pixels of the center 
within a block, and make each pixel within a block binary using the average value. 
Moreover, it asks also for the maximum pixel signal level (Dmax) and the minimum pixel 
signal level (Dmin) simultaneously. 

[0084] 2. In a halftone dot field, use that fluctuation of the picture signal in a small region 
is large, and that concentration is high compared with a background, and identify a 
halftone dot field. It asks for the change mark from 0 to 1, and the change mark of 1-0 in 
horizontal scanning and the direction of vertical scanning from the data made binary, 
respectively, and is referred to as KH and KV, respectively, and if both both exceed a 
threshold as compared with thresholds TH and TV, it will consider as a halftone dot field. 
Moreover, in order to prevent the incorrect judging with a background, Dmax, Dmin, and 
Dave are compared with a threshold Bl and B-2. 

Dmax-Dave>Bl, Dave-Dmin>B-2, KH>TH, and KV>TV Halftone dot field Except the 
upper condition - Non-halftone dot field [0085] 3. In an alphabetic character field, the 
difference of a maximum signal level and a minimum signal level is large, and since it is 
thought that concentration is also high, identify an alphabetic character field as follows, if 
any one exceeds the maxes and the minimum signal levels for which it was asking 
previously in the non-halftone dot field, and those difference (Dsub) as compared with 
thresholds PA, PB, and PC - an alphabetic character field - if it becomes below a 
threshold altogether, it will consider as a photograph field (the another province region). 
Dmax>PA, Dmin>PB, or Dsub>PC - Alphabetic character field Except the upper condition 
- Photograph field [0086] By the above approaches, the matrix noise table of the large 
noise values from -7 to +7 is used to the image area where the image area separation result 
was distinguished except the matrix noise table (it is not necessary to add a noise 
depending on the case) of the noise values from -3 to +3, and the alphabetic character 
section to the image area distinguished from the alphabetic character section. 
[0087] Moreover, dithering is performed using the dither matrix of magnitude which is 
different according to the processing result of image area separation processing also in this 
case. About the block divided into the same configuration, an image area separation result 
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considers the pixel of lxl as one pixel block to the image area distinguished from the 
alphabetic character section, and noise superposition processing is performed for the pixel 
of 2x2 as one pixel block to the image area distinguished except the alphabetic character 
section. 

[0088] Next, other operation gestalten of this invention are explained below. Although the 
noise of the value same about all the pixels in a dither matrix can be superimposed by 
approach like the above-mentioned operation gestalt if dither matrices are a simple square 
and a rectangle, in the case of a 10-pixel dither matrix as shown in drawing 6 (a) and (b), it 
is difficult to superimpose the noise of the value same in this matrix. For example, the 
dither matrix shown in drawing 6 R> 6 (a) and (b) is realizable, if it is processed as this 
matrix is shifted to the 3-pixel left whenever one line progresses by the dither matrix as 
shown in drawing 7 . However, since the matrix is shifted to the 3-pixel left whenever one 
line progresses even if it makes it correspond to the dither matrix which shows each noise 
value of the noise of the spatial frequency characteristics which are hard to perceive 
visually to drawing 7 in order and superimposes the same noise value within a dither 
matrix, the spatial frequency characteristics of the superimposed noise are not held in 
many cases. 

[0089] With this operation gestalt, the noise of the value same about all the pixels in a 
dither matrix can be superimposed irrespective of a configuration. In addition, since the 
configuration of the image formation equipment containing the image processing system of 
this operation gestalt is the same as that of the image formation equipment 1 1 shown in 
drawing 1 , explanation is omitted. 

[0090] Drawing 8 is the block diagram showing the configuration of the noise superposition 
processing section 28 in this operation gestalt. The noise superposition processing section 
28 the concentration which superimposes the noise superposition range judging section 
281 which judges whether there is any concentration value (input concentration value) of 
the inputted image data within limits defined beforehand, and a noise - the noise 
superposition input concentration which stores range -- range - noise superposition 
processing to the storage section 282 and image data The noise superposition section 283 to 
perform and the matrix noise table to superimpose It consists of the art storage sections 
285 which store the location on the sequence of a pixel and the matrix noise table to refer 
to which process when the dither matrix of the configuration which is not the amount 
storage section 284 of noises and the rectangle to store is used. Moreover, the field 
recognition signal which it is as a result of [ in the image area separation processing 
section 25 ] separation is inputted into the art storage section 285, and in case noise 
superposition processing is performed for every field of an alphabetic character and a line 
drawing field, a halftone dot field, and a photograph field, it is reflected. 
[0091] the location of each element of the matrix noise table which consists of the 
numerical matrix of 64x64 stored in the amount storage section 284 of noises in the noise 
superposition processing section 28 - a line writing direction and each direction of a train 
- in case make it correspond with the noise table number of 0 to 63 in order and noise 
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superposition processing carries out to a pixel, the noise value corresponding to a noise 
table number superimposes by determining the location on the matrix noise table refer to. 
Here, the noise table number in the case of setting x and the direction number of a train to 
y expresses the line writing direction number of a matrix noise table as N (x y). Moreover, 
the noise table which consists of the numerical matrix of 64x64 has the spatial frequency 
characteristics which are hard to perceive visually. 

[0092] With this operation gestalt, the noise of the value same about all the pixels in a 
dither matrix can be superimposed irrespective of a configuration by determining 
appropriately the location on the matrix noise table to refer to. Moreover, after it carries 
out one by one along a line and processing of one line finishes, noise superposition 
processing and dithering return to the head pixel of the next line, and continue processing. 
[0093] Drawing 9 is drawing showing the condition of having applied the dither matrix in 
this operation gestalt to image data. Drawing 9 (a) is one example of a dither matrix, and 
in order to make this dither matrix apply to image data, it is necessary to make it how to 
arrange as shown in drawing 9 (b). Here, the matrix location number which is an 
identification number for identifying each pixel in a dither matrix is appointed like 
drawing 9 (a). A matrix location number is set to n (= 0-9), and variation of the line writing 
direction to the noise table number of the noise value superimposed on the pixel processed 
next on the basis of the noise table number of the noise value superimposed on the pixel 
under current processing and each direction of a train is set to NPCTX [n] and NPCTY [n]. 
That is, the noise table number referred to in case a noise is superimposed on the following 
pixel serves as a value which added the value of NPCTX [n] and NPCTY [n] to the noise 
table number to a current pixel. 

[0094] Moreover, the pixel of the dither matrix which carries out dithering is determined 
by specifying the matrix location number NPDT [N]. That is, halftone generation 
processing is performed using the value which a matrix location number shows to the pixel 
of Ushiro superimposed on the noise. According to these number setting out, the noise 
table number and matrix location number to the pixel processed next are appointed, and 
noise superposition processing and dithering are repeated. 

[0095] Furthermore, it explains for details. Threshold processing is carried out using the 
threshold corresponding to the matrix location number decided for every pixel as 
performed halftone generation processing by gradation amendment processing and binary 
dithering and shown in drawing 10 . 

[0096] The line writing direction [ as opposed to the following pixel the case of the dither 
matrix shown in drawing 9 (a) ] of a noise table number, The variation NPCTX of each 
direction of a train [n] NPCTY [n] NPCTX[0] =0 and NPCTX[1] =0, NPCTX[2] =1 and 
NPCTX[3] =0, NPCTX[4] =0 NPCTX[5] =1, NPCTX [6] =0 and NPCTX[7] =0, NPCTX[8] =0 
and NPCTX[9] =1 NPCTY[0] =0 and NPCTY[1] =0, NPCTY[2] =0, NPCTY[3] =0, 
NPCTY[4] =0 It is referred to as NPCTY[5] =0, NPCTY[6] =0, NPCTY[7] =0, NPCTY[8] =0, 
and NPCTY[9] =1. Matrix location number of the following pixel NPDT [n] NPDT[0] =1, 
NPDT[1] =2, NPDT[2] =3, NPDT[3] =4, NPDT[4] =5, It is referred to as NPDT[5] =6, 
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NPDT[6] =7, NPDT[7] =8, NPDT[8] =9, and NPDT[9] =0. 

[0097] For example, if No. 0, the line writing direction number of a noise table, and the 
direction number of a train make No. 0 the matrix location number of the pixel processed 
first, the noise value of noise table number N (0 0) watch will be superimposed on the first 
pixel, and threshold processing will be carried out using the threshold 190 corresponding to 
the matrix location number 0. A noise table number does not change the following pixel 
(pixel of the matrix location number 1) by variation NPCTX[0] =0 of a line writing direction 
and the direction of a train, and NPCTY[0] =0, but it superimposes the noise value of N (0 
0) watch, and carries out threshold processing using the threshold 140 corresponding to 
the matrix location number 1 by NPDT[0] =1. A noise table number does not change this 
following pixel (pixel of the matrix location number 2) by NPCTX[1] =0 and NPCTY[1] =0, 
but it superimposes the noise value of N (0 0) watch, and carries out threshold processing 
using the threshold 215 corresponding to the matrix location number 2 by NPDT[1] =2. 
Furthermore, this following pixel (pixel of the matrix location number 3) adds a noise table 
number one time about a line writing direction by NPCT[2] =1 and NPCTY[2] =0, 
superimposes the noise value of N (1 0) watch, and carries out threshold processing using 
the threshold 240 corresponding to the matrix location number 3 by NPDT[2] =3. Thus, 
sequential processing is repeated about all pixels. 

[0098] Moreover, the pixel of the beginning of each line processes by defining a different 
procedure from the above. That is, after processing of one line is completed, the processing 
shown below about the pixel of the beginning of a line is made, and the above-mentioned 
processing is performed about the pixel 2nd after a line. 

[0099] The matrix location number NLDT [n] of the variation NLCTX [n] and NLCTY of 
the line writing direction of a noise table number to a lower pixel and each direction of a 
train [n] and a lower pixel is set up to each matrix location number n of a dither matrix. 
Also in this case, like the above, Variation NLCTX [n] and NLCTY [n] is defined to the 
pixel in a dither matrix, the following matrix location number and following noise table 
number of a pixel are defined according to this setting out, and noise superposition 
processing and dithering are repeated. In the case of the dither matrix shown in drawing 9 
(a), the line writing direction of the noise table number to a lower pixel, The variation 
NLCTX [n] and NLCTY of each direction of a train [n] NLCTX[0] =0 and NLCTX[1] =0, 
NLCTX[2] =0 and NLCTX[3] =0, NLCTX[4] =0 NLCTX[5] =0, NLCTX [6] =-1 and 
NLCTX[7] =0, NLCTX[8] =0 and NLCTX[9] =0 NLCTY[0] =0 and NLCTY[1] =0, NLCTY[2] 
=0, NLCTY[3] =0, NLCTY[4] =0 NLCTY[5] =0, NLCTY[6] =0 It is referred to as NLCTY[7] 
=1, NLCTY[8] =1, and NLCTY[9] =1. Matrix location number NLDT of a lower pixel [n] 
NLDT[0] =3, NLDT[1] =4, NLDT[2] =5, NLDT[3] =6, NLDT [4] =7, It is referred to as 
NLDT [5] =8, NLDT [6] =9, NLDT [7] =0, NLDT [8] =1, and NLDT[9] =2. 

[0100] If No. 0 and a noise table number are made into N (0 0) watch for the matrix 
location number of the processing initiation pixel (pixel of the matrix location number 0 of 
a dither matrix A) in drawing 9 (b), the noise value of noise table number N (0 0) watch will 
be superimposed on a processing initiation pixel, and threshold processing will be carried 
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out using the threshold 190 corresponding to the matrix location number 0. A noise table 
number does not change the pixel (pixel of the matrix location number 3 of a dither matrix 
A) of the beginning of the next line by NLCTX[0] =0 and NLCTY[0] =0, but it superimposes 
the noise value of N (0 0) watch, and carries out threshold processing using the threshold 
240 corresponding to the matrix location number 3 by NLDT[0] =3. A noise table number 
does not change this following pixel (pixel of the matrix location number 6 of a dither 
matrix A) by NLCTX[3] =0 and NLCTY[3] =0, but it superimposes the noise value of N (0 
0) watch, and carries out threshold processing using the threshold 115 corresponding to 
the matrix location number 6 by NLDT[3] =6. Furthermore, although this following pixel 
(pixel of the matrix location number 9 of a dither matrix B) adds a noise table number -one 
time about a line writing direction by NLCTX[6] — 1 and NLCTX[6] =0 and is set to -1 
Since this serves as a location besides a noise table, it adds 64 which is the line writing 
direction size of a noise table as settled in a noise table, and sets to 63. The noise value of N 
(63 0) watch is superimposed, and threshold processing is carried out using the threshold 
165 of the matrix location number 9 by NLDT[6] =9. Furthermore, the following pixel 
(pixel of the matrix location number 2 of a dither matrix C) adds a noise table number one 
time about the direction of a train by NLCTX[9] =0 and NLCTY[9] =1, superimposes the 
noise value of N (63 1) watch, and carries out threshold processing using the threshold 215 
of the matrix location number 2 by NLDT[9] =2. Thus, sequential processing is repeated 
about all pixels. 

[0101] As mentioned above, within each dither matrix, the noise table number of the noise 
value on which each pixel is overlapped is the same, and is superimposed on the same 
noise value to the pixel in a dither matrix. 

[0102] In addition, a line writing direction and the direction of a train are the 6th power of 
2 in 64, and the size of the matrix noise table used with this operation gestalt will be set to 
63, without adjusting 64 of noise table size, even when -1 is added and a noise table 
number is set to -1, if the noise table number to each pixel is held for the line writing 
direction and the direction of a train with the 6-bit register, therefore, the size of a matrix 
noise table the Nth power (N is the natural number) of 2 - then, it is good. Moreover, 
since the variation of a noise table number is defined by 2-bit data (- 1, 0, or +1) including 
the bit showing the sign of positive/negative, storage capacity for memorizing variation can 
be made small. 

[0103] When making halftone generation processing into multiple-value dithering which 
performs gradation amendment processing and halftone generation processing, it changes 
into the output data of 0 to 255 from 0 to the input image data of 255 not on the threshold 
processing using the threshold of each matrix location number but on a dither output table. 
[0104] When considering as multiple-value dithering, the dither output table 
corresponding to each matrix location number in a dither matrix is created based on the 
gradation correction curve generated for gradation amendment processing. To the 8-bit 
image data inputted, the gradation correction curve (table) has a form which outputs 
correction value with the values of 12 bits from 0 to 2550 to input values 0-255, as shown in 
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drawing 11 . The correction curve 51 of criteria is memorized by the curvilinear storage 
section 30, and two or more amounts of amendments are beforehand set to gradation 
correction curve generation of multiple -value dithering, and the amount storage section 31 
of amendments memorizes. The halftone output gradation processing section 29 creates 
the gradation correction curve 52 which should be actually used using the correction curve 
51 and the amount of amendments of criteria, when the image data of CMYK is given. 
However, this gradation correction curve 52 is for performing gradation amendment so 
that desired output characteristics may be obtained in each image output unit, and even if 
each image output unit is designed similarly, in order to obtain desired output 
characteristics, a suitable gradation correction curve is created by setting up the suitable 
amount of amendments for each. Moreover, since aging may also happen, it is possible to 
create a suitable gradation correction curve by setting up the suitable amount of 
amendments according to the change. 

[0105] Drawing 12 is drawing showing the output table of multiple-value dithering with a 
matrix size of 10 pixels. From the gradation correction curve to each input value of 0 to 255, 
a dither output table is created to each gradation correction value V. To input values 0-255, 
if correction value V is 0<=V<255, the dither output table of No. 4 (matrix location number 
4) will set tb4=V and the dither output table of other numbers to 
tb0=tbl=tb2=tb3=tb5=tb6=tb7=tb8=tb 9= 0. 

[0106] If it is 255<=V<510, in the dither output table of No. 4, tb 4= 255 and the dither 
output table of No. 5 will set tb5=V=-255 and other dither output tables to 
tb0=tbl=tb2=tb3=tb6=tb7=tb8=tb 9= 0. 

[0107] If it is 510<=V<765, in the dither output table of No. 4 or 5, tb4=tb 5= 255 and the 
dither output table of No. 7 will set tb 7= V-510 and other dither output tables to 
tb0=tbl=tb2=tb3=tb6=tb8=tb 9= 0. 

[0108] If it is 765<=V<1020, in 4 and the dither output table of No. 5 or 7, tb4=tb5=tb 7= 
255 and the dither output table of No. 3 will set tb 3= V-765 and other dither output tables 
to tb0=tbl=tb2=tb6=tb8=tb 9= 0. 

[0109] If it is 1020<=V<1275, in 3, 4, and the dither output table of No. 5 or 7, 
tb3=tb4=tb5=tb 7= 255 and the dither output table of No. 1 will set tb 1= V-1020 and other 
dither output tables to tb0=tb2=tb6=tb8=tb 9= 0. 

[0110] If it is 1275<=V<1530, in 1, 3, 4, and the dither output table of No. 5 or 7, 
tbl=tb3=tb4=tb5=tb 7= 255 and the dither output table of No. 2 will set tb 2= V-1275 and 
other dither output tables to tb0=tb6=tb8=tb 9= 0. 

[0111] If it is 1530<=V<1785, in 1-5, and the dither output table of No. 7, 
tbl=tb2=tb3=tb4=tb5=tb 7= 255 and the dither output table of No. 8 will set tb 8= V-1530 
and other dither output tables to tb0=tb6=tb 9= 0. 

[0112] If it is 1785<=V<2040, in 1-5, and the dither output table of No. 7 or 8, 
tbl=tb2=tb3=tb4=tb5=tb7=tb 8= 255 and the dither output table of No. 6 will set tb 6= 
V-1785 and other dither output tables to tb0=tb 9= 0. 

[0113] If it is 2040<=V<2295, in the dither output table of No. 1-8, 
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tbl=tb2=tb3=tb4=tb5=tb6=tb7=tb 8= 255 and the dither output table of No. 0 will set tb 0= 
V-2040 and other dither output tables to tb 9= 0. 

[0114] If it is 2295<=V<2550, the dither output table of No. 0-8 will set 
tb0=tbl=tb2=tb3=tb4=tb5=tb6=tb7=tb 8= 255 and the dither output table of No. 9 to tb 9= 
V-2295. 

[0115] Thus, the output translation table storage section 32 is made to memorize the 
generated output table, and multiple-value dithering is performed using this. 
[0116] As mentioned above, the noise table number of the noise value on which each pixel 
is overlapped is the same within each dither matrix, as shown in drawing 13 , and it is 
superimposed on the same noise value to the pixel in a dither matrix. 

[0117] Drawing 14 is drawing showing the condition of having applied the dither matrix 
which consists of two or more submatrices to image data. The dither matrix consists of four 
submatrices, as shown in drawing 14 (a). Even in such a case, it can respond by specifying 
the variation and the matrix location number of a noise table number. Next, variation of 
the line writing direction of a noise table number to the pixel to process, and each direction 
of a train NPCTX [n], NPCTY [n] NPCTX[0] =0 and NPCTX[1] =1, NPCTX[2] =0 and 
NPCTX[3] =1, NPCTX [4] =0 NPCTX[5] =0, NPCTX[6] =1, NPCTX[7] =0, NPCTX[8] =0, 
NPCTX[9] =1 NPCTX[10] =0, NPCTX[11] =1, NPCTX[12] =0, NPCTX[13] =1, NPCTX[14] 
=0 and NPCTX[15] =0, NPCTX[16] =1 and NPCTX[17] =0, NPCTX[18] =0 and NPCTX[19] 
=1 NPCTY[0] =0 and NPCTY[1] =0, NPCTY[2] =0 and NPCTY[3] =0, NPCTY[4] =0 and 
NPCTY[5] =0, NPCTY[6] =1, NPCTY[7] =0, NPCTY[8] =0, NPCTY[9] =1 NPCTY[10] =0, 
NPCTY[11] =0, NPCTY[12] =0, NPCTY[13] =0, NPCTY[14] =0, NPCTY[15] =0, NPCTY[16] 
=1, NPCTY[17] =0, It is referred to as NPCTY[18] =0 and NPCTY[19] =1, and is the matrix 
location number of the following pixel. NPDT [n] NPDT[0] =1, NPDT[1] =7 NPDT[2] =3, 
NPDT[3] =4, NPDT[4] =5, NPDT[5] =6, NPDT[6] =12, NPDT[7] =8, NPDT[8] =9, NPDT[9] 
=10, NPDT[10] =11, NPDT[11] =17, NPDT[12] =13, NPDT[13] =14, NPDT[14] =15, 
NPDT[15] =16, NPDT[16] =2 NPDT[17] =18 It is referred to as NPDT[18] =19 and 
NPDT[19] =0. Moreover, the line writing direction [ as opposed to / pixel / of the beginning 
of a line / a lower pixel ] of a noise table number, Variation of each direction of a train 
NLCTX [n] and NLCTY [n] NLCTX[0] =0, NLCTX[1] =0, NLCTX[2] =0 NLCTX[3] =0, 
NLCTX[4] =-1, NLCTX[5] =0, NLCTX[6] =0, NLCTX[7] =-1, NLCTX[8] =0, NLCTX[9] =0, 
NLCTX[10] =0 NLCTX[11] =0, NLCTX[12] =0, NLCTX[13] =0, NLCTX[14] =-1, 
NLCTX[15] =0, NLCTX[16] =0, NLCTX[17] =-1, NLCTX[18] =0 NLCTX[19] =0 NLCTY[0] 
=0 and NLCTYfl] =0, NLCTY[2] =0 and NLCTY[3] =0, NLCTY[4] =0 NLCTY[5] =1, 
NLCTY[6] =1 and NLCTY[7] =0, NLCTY[8] =1 and NLCTY[9] =1, NLCTY[10] =0 and 
NLCTY[11] =0, NLCTY[12] =0, NLCTY[13] =0 NLCTY[14] =0, NLCTY[15] =1, NLCTY[16] 
=1, NLCTY[17] =0 It is referred to as NLCTY[18] =1 and NLCTY[19] =1. Matrix location 
number of a lower pixel NLDT [n] NLDT[0] =4 NLDT[1] =5 NLDT[2] =7 NLDT[3] =8 
NLDT[4] =9, NLDT [5] =10 NLDT [6] =11 NLDT[7] =6 NLDT[8] =12, NLDT [9] =13, 
NLDT[10] =14 and NLDT[11] =15, NLDT[12] =17, NLDT[13] =18 NLDT[14] =19, 
NLDT[15] =0 NLDT[16] =1 NLDT [17] =16 NLDT[18] =2 It is referred to as NLDT [19] =3. 
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Thus, when it sets up, as shown in drawing 15 , within a submatrix, the noise table 
number of the noise value on which each pixel is overlapped is the same, is superimposed 
on the same noise value to the pixel within the same submatrix, and is superimposed on a 
different noise value to the pixel of a different submatrix. 

[0118] Furthermore, when the image data inputted is color picture data, the dither matrix 
to cyanogen, a Magenta, yellow, and black is set up in a configuration different, 
respectively. Drawing 16 is drawing showing the dither matrix for every color component, 
(a) shows cyanogen and the dither matrix corresponding to [ (b) / corresponding to yellow in 
a Magenta and (c) ] black in (d). Even in this case, the matrix location number NPDT of the 
pixel processed to the dither output table of each matrix location number and a degree [N] 
and the matrix location number NLDT of a lower pixel [n] are appropriately set up so that 
dithering can be carried out using each matrix for every color component. Moreover, the 
variation NPCTX [n] and NPCTY of the line writing direction of a noise table number to 
the pixel processed next and each direction of a train [n] and the variation NLCTX [n] and 
NLCTY of the line writing direction of a noise table number to a lower pixel and each 
direction of a train [n] are appropriately set up so that noise superposition processing can 
be performed in each matrix for every color component. Furthermore, the matrix noise 
table is prepared for every color component. Although the configuration pattern of the 
matrix will be emphasized and it will come more to be easy in the part which two or more 
color components pile up per eye if it is made the dither matrix of the same configuration to 
all color components when reproducing gradation using a to some extent big dither matrix, 
this can be prevented by changing the configuration of a dither matrix for every color 
component. 

[0119] In addition, especially about the yellow component which a shade cannot perceive 
comparatively easily among color components compared with other color components, it 
may not be made not to perform noise superposition processing, without setting up the 
variation and the matrix location number of a noise table number. 

[0120] Moreover, image area separation processing may be performed in the image area 
separation processing section 25, and the size of a dither matrix may be changed according 
to an image area separation processing result. When making dither-matrix size into which 
configuration shown in drawing 16 for a dither matrix to 1 pixel and the other field (a 
halftone dot field and photograph field) to an alphabetic character and a line drawing field, 
the matrix location number NPDT of the dither output table of each matrix location 
number and the following pixel [N] and the matrix location number NLDT of a lower pixel 
[n] are appropriately set as an alphabetic character and a line drawing field, and each 
other field (a halftone dot field and photograph field). Moreover, in order to perform noise 
superposition processing corresponding to each dither matrix, the variation NPCTX [n] 
and NPCTY of the line writing direction of a noise table number to the pixel processed next 
and each direction of a train [n], the variation NLCTX [n] and NLCTY of the line writing 
direction of a noise table number to a lower pixel and each direction of a train [n], and a 
noise table are set up appropriately. It stands in a row* to an alphabetic character and a 
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line drawing field, and the other field, and noise superposition processing or dithering is 
performed for processing based on a line crack and an image area recognition signal. Since 
an alphabetic character and a line drawing field make a dither matrix small compared 
with other fields in many cases, the variation of the dither output table of dithering of an 
alphabetic character and a line drawing field and a noise table number and the storage 
region of a matrix location number can be made small. 

[0121] In addition, it can avoid performing noise superposition processing about especially 
an alphabetic character and a line drawing field, without setting up the variation of a noise 
table number, and a matrix location number. 

[0122] Drawing 17 is a flow chart which shows the image processing of this operation 
gestalt. At step si, the noise table number to the first pixel which starts noise 
superposition processing and dithering is set up first. At step s2, the noise superposition 
section 283 superimposes the noise value corresponding to the noise table number to which 
it was set in the matrix noise table memorized by the amount storage section 284 of noises. 
At step s3, the halftone output gradation processing section 29 performs halftone 
generation processing of threshold processing etc. using the value corresponding to the 
matrix location number to which it was set in the dither matrix. At step s4, the variation of 
a noise table number to the pixel processed next is added, the following noise table number 
is determined, and the matrix location number of the following pixel is set as the noise 
table number to the pixel under current processing. At step s5, if it judged whether 
processing was completed to the pixel of a line, and has not ended and has returned and 
ended to step s2, it will progress to step s6. At step s6, the variation of a noise table 
number to the pixel processed [ lower ] is added to the noise table number to the pixel of 
the beginning of the line which processing ended, and the matrix location number of the 
pixel of the beginning of the next line is set as it. At step s7, if it judges whether processing 
was completed or not, it has ended about no pixels and it has returned and ended to step s2, 
an image processing will be ended. 

[0123] Moreover, what recorded the image-processing approach on the record medium 
which recorded the program for performing an image processing on the computer, and in 
which computer reading is possible is sufficient as this invention. The record medium 
which recorded the program which performs the image-processing approach of this 
invention by this can be offered enabling free carrying. 

[0124] In addition, you may be program media, memory (for example, the ROM (Read Only 
Memory) itself) for processing to be performed by the microcomputer as this record 
medium with the gestalt of this operation, and may be the program media which can be 
read in a program reader being formed as external storage and inserting a record medium 
there. 

[0125] the program which is stored in the case of which may be a configuration which a 
microprocessor accesses and performs, or, in any case, you may be the method with which 
reading appearance of the program is carried out, the program by which reading 
appearance was carried out downloads it to the program storage area of a microcomputer, 



24/29 



Japanese Publication number : 2002-262084 A 



and the program is performed. The program for this download shall be beforehand stored 
in the main frame. 

[0126] The above-mentioned program media are a body and a record medium constituted 
disengageable here. The disk system of optical disks, such as magnetic disks, such as tape 
systems, such as a magnetic tape and a cassette tape, a flexible disk, and a hard disk, and 
CD-ROM/MO/MD/DVD, Card systems, such as an IC card (a memory card is 
included)/optical card, or a mask ROM, EPROM (Erasable Programmable ReadOnly 
Memory), You may be the medium including the semiconductor memory by EEPROM 
(Electrically Erasable Programmable ReadOnly Memory), a flash ROM, etc. which 
supports a program fixed. 

[0127] Moreover, in the gestalt of this operation, you may be the medium which considers 
as a system configuration connectable with the communication network containing the 
Internet, and downloads a program from a communication network and which supports a 
program fluidly. In addition, when downloading a program from a communication network 
in this way, the program for the download is beforehand stored in the main frame of a 
system, or may be installed from another record medium. 

[0128] The image-processing approach mentioned above by the above-mentioned record 
medium being read by the program reader with which image formation equipment and a 
computer system are equipped is performed. 

[0129] A computer system consists of printers which output the processing result of image 
display devices, such as a CRT display, a liquid crystal display, etc. which displays the 
processing result of picture input devices, such as a flat-bed scanner film scanner digital 
camera, the computer by which various processings, such as the above-mentioned 
image-processing approach, are performed by loading a predetermined program, and a 
computer, and a computer to paper etc. Furthermore, it has a modem etc. as means of 
communications for connecting with a server etc. through a network. 

[0130] Moreover, this invention may be applied to a printer. In this case, you may make it 
prepare for the storage which you may make it equip the printer driver of a computer with 
the program of the above-mentioned image-processing approach, or a printer has. 
[0131] 

[Effect of the Invention] Since a different output by each noise value can be obtained by the 
pixel of either of each block as mentioned above according to this invention, if it sees per 
block, it will be superimposed on the noise of the spatial frequency characteristics which 
are hard to perceive visually, and it is more desirable visually and high definition record 
excellent in resolution and gradation nature can be performed. 

[0132] Moreover, according to this invention, dithering Ushiro's output can obtain a 
different output by the noise value by the pixel of either of each dither matrix. 
[0133] Moreover, according to this invention, a suitable quantity of a noise can be added for 
every color component, and high definition record can be performed in a color picture. 
[0134] Moreover, according to this invention, noise superposition processing can be 
performed only by adding the table value corresponding to a processing pixel to each 
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processing pixel. 

[0135] moreover, matrix noise tables are made to correspond one by one in order according 
to this invention as 1 pixel of processing pixels progresses -- sufficient - although the noise 
value corresponding to each processing pixel is calculated, it is not necessary to calculate a 
division etc. 

[0136] Moreover, according to this invention, a suitable quantity of a noise can be 
superimposed for every color component only by adding the table value corresponding to a 
processing pixel for every color component. 

[0137] Moreover, according to this invention, dithering Ushiro's output can obtain a 
different output by each noise value by the pixel of either of each block for every color 
component. 

[0138] Moreover, according to this invention, a suitable quantity of a noise can be 
superimposed according to an image area separation processing result. 

[0139] Moreover, according to this invention, a different output by each noise value can be 
obtained by the pixel of either of the blocks according to an image area separation 
processing result of dithering Ushiro's output. 

[0140] Moreover, according to this invention, it can be possible to change suitably the 
location on the matrix noise table superimposed on each pixel, and a noise value can 
change the total number of pixels of a dither matrix as one period. 

[0141] Moreover, according to this invention, it can be possible to change suitably the 
location on the matrix noise table superimposed on each pixel, and a noise value can 
change the total number of pixels of a dither matrix also in the direction of vertical 
scanning as one period. 

[0142] Moreover, according to this invention, the same noise as all the pixels in each dither 
matrix can be superimposed. 

[0143] Moreover, when processing an image by the dither matrix which consists of a 
submatrix according to this invention, the same noise value as all the pixels within each 
submatrix can be superimposed, and a different noise value can be superimposed on the 
pixel of a different submatrix. 

[0144] Moreover, according to this invention, the storage region which memorizes the 
variation of the location of a matrix noise table is reducible. 

[0145] Moreover, according to this invention, a matrix noise table smaller than the number 
of pixels of the inputted image data is also repeatedly applied to all pixels, and suitable 
noise superposition processing can be performed. 

[0146] Moreover, according to this invention, suitable noise superposition processing can 
be performed for every image area. Moreover, according to this invention, the storage 
region which memorizes the variation which determines the location on the matrix noise 
table referred to in case a noise is superimposed to the pixel processed next is reducible. 
[0147] Moreover, according to this invention, processing speed can be sped up. Moreover, 
according to this invention, a color picture can also be processed. 

[0148] Moreover , it be superimpose on the noise value which be made to correspond to the 
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dither matrix to two or more pixels in each dither matrix according to this invention only 
in several 1 - pixel minutes , and phase murder and high definition record in which be more 
desirable visually and resolution and gradation nature be excellent can be perform for an 
image noise , a false profile , etc. by slight concentration change in a manuscript , without 
spoil the spatial frequency characteristics which be hard to perceive visually , if it see per 
dither matrix . 

[0149] Moreover, according to this invention, it can process appropriately not only to the 
fixed direction but to the whole image plane. 

[0150] Moreover, according to this invention, it is processed with the register whose 
location on the matrix noise table determined for every pixel is N bit, and even when the 
result of having added variation becomes larger than the size of a matrix noise table or 
becomes a negative number, the register value of N bit can be made into the location on the 
noise table of the pixel. 

[0151] Moreover, according to this invention, it sets to the noise superposition processing 
performed before dithering. Even if the dither matrix in dithering is neither a simple 
square nor a rectangle The noise of the spatial frequency characteristics which are hard to 
perceive visually to an input image can be superimposed according to the submatrix which 
carried out the division-into-equal-parts rate of a dither matrix or the dither matrix. 
Without spoiling the sharp nature of an image, and a color tone, it is more desirable 
visually and phase murder and the high definition image excellent in resolution and 
gradation nature can be formed for an image noise, a false profile, etc. which the 
manuscript itself has. 

[0152] Moreover, according to this invention, without spoiling the sharp nature of an image, 
and a color tone, it reads, and a computer can perform the image-processing approach 
which can form phase murder and the high definition image in which were more desirable 
visually and resolution and gradation nature were excellent for the image noise which the 
manuscript itself has, a false profile, etc., and can make it general-purpose. 
[0153] Moreover, according to this invention, the image-processing approach which can 
form phase murder and the high definition image in which were more desirable visually 
and resolution and gradation nature were excellent for the image noise which the 
manuscript itself has, a false profile, etc. can be easily supplied to a computer, without 
spoiling the sharp nature of an image, and a color tone. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the configuration of the image formation 
equipment 1 1 containing the image processing system 13 which is one gestalt of 
operation of this invention. 

[Drawing 2] It is the graph which shows the criteria correction curve 51 and the gradation 
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correction curve 52 which are used for gradation amendment processing. 
[Drawing 3] It is drawing showing the output table of multiple-value dithering of the 
matrix size 2x2. 

[Drawing 4] It is drawing showing the matrix noise table of 64x64 size. 

[Drawing 5] It is drawing showing the noise value superimposed on a pixel by noise 

superposition processing. 

[Drawing 6] It is drawing showing the example of the dither matrix when changing a 
screen angle for every color component by noise superposition processing in the case of 
a color picture. 

[Drawing 7] It is drawing showing the example of a dither matrix. 

[Drawing 8] It is the block diagram showing the configuration of the noise superposition 
processing section 28. 

[Drawing 9] It is drawing showing the condition of having applied the dither matrix to 
image data. 

[Drawing 10] It is drawing showing the threshold corresponding to the matrix location 
number of a dither matrix. 

[Drawing 1 1] It is the graph which shows the criteria correction curve 51 and the 
gradation correction curve 52 which are used for gradation amendment processing. 
[Drawing 12] It is drawing showing the output table of multiple-value dithering with a 
matrix size of 10 pixels. 

[Drawing 13] It is drawing showing the noise table number of the noise value on which 
each pixel of image data is overlapped. 

[Drawing 14] It is drawing showing the condition of having applied the dither matrix which 
consists of two or more submatrices to image data. 

[Drawing 15] It is drawing showing the noise table number of the noise value on which 
each pixel of image data is overlapped. 

[Drawing 16] It is drawing showing the dither matrix for every color component. 
[Drawing 1 7] It is the flow chart which shows an image processing. 
[Description of Notations] 

1 1 Image Formation Equipment 

1 2 Picture Input Device 

1 3 Image Processing System 

1 4 Image Output Unit 

21 Analog-to-Digital (A/D) Converter 

22 Shading Compensation Section 

23 Input Gradation Amendment Section 

24 Color Correction Section 

25 Image Area Separation Processing Section 

26 Bottom Color Clearance Section of Japanese Ink Generation 

27 Spatial Filter Processing Section 

28 Noise Superposition Processing Section 
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29 Halftone Output Gradation Processing Section 

30 Curvilinear Storage Section 

31 The Amount Storage Section of Amendments 

32 Output Translation Table Storage Section 

281 Noise Superposition Range Judging Section 

282 Noise Superposition Input Concentration — Range — Storage Section 

283 Noise Superposition Section 

284 The Amount Storage Section of Noises 

285 Art Storage Section 



[Translation done.] 
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